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ABSTRACT
We present the integrated properties of the stellar populations in the Universidad
Complutense de Madrid (UCM) Survey galaxies. Applying the techniques described
in the first paper of this series, we derive ages, burst masses and metallicities of the
newly-formed stars in our sample galaxies. The population of young stars is responsible
for the Hα emission used to detect the objects in the UCM Survey. We also infer total
stellar masses and star formation rates in a consistent way taking into account the
evolutionary history of each galaxy. We find that an average UCM galaxy has a total
stellar mass of ∼ 1010M⊙, of which about 5% has been formed in an instantaneous
burst occurred about 5Myr ago, and sub-solar metallicity. Less than 10% of the sample
shows massive starbursts involving more than half of the total mass of the galaxy.
Several correlations are found among the derived properties. The burst strength is
correlated with the extinction and with the integrated optical colours for galaxies with
low obscuration. The current star formation rate is correlated with the gas content. A
stellar mass–metallicity relation is also found. Our analysis indicates that the UCM
Survey galaxies span a broad range in properties between those of galaxies completely
dominated by current/recent star formation and those of normal quiescent spirals. We
also find evidence indicating that star-formation in the local universe is dominated by
galaxies considerably less massive than L∗.
Key words: galaxies: fundamental parameters – galaxies: evolution – galaxies: pho-
tometry – galaxies: stellar content – infrared: galaxies – radio lines: galaxies
1 INTRODUCTION
The present paper is the second of a series which deals with
the determination of the main properties of the stellar pop-
ulations in the Universidad Complutense de Madrid (UCM)
Survey galaxies (Zamorano et al. 1994, 1996; Alonso et al.
1999). We deal here with the integrated properties of the
galaxies as a first step towards understanding their evolu-
tion. Future developments will address the properties of the
spatially-resolved stellar populations and the improvement
of the modelling procedures. This will be necessary to under-
stand the details of the star formation history of each galaxy
as well as their dust extinction properties, which turn out to
be one of the key points (and probably the most important
one) in this field.
One of the goals of this study is to determine the na-
ture of the galaxies which were detected by the UCM Sur-
vey. There is an extensive dataset available for the sample,
including spectroscopic and photometric information cover-
ing a broad wavelength range from the optical to the near
infrared (nIR), together with some radio data. The analy-
sis of the spectroscopic observations allow us to study the
emission lines formed in the ionized gas clouds surrounding
young hot stars. Among these lines, the Balmer Hα line is
one of the best tracers of the most recent star formation
(Kennicutt 1992, 1998a). It is easily observable in nearby
galaxies and is less extinguished by dust than other optical
emission lines (Hβ, [OII]λ3727 A˚) and the ultraviolet contin-
uum. The Hα luminosity and equivalent width are directly
linked to the youngest population of stars responsible for the
heating and ionisation of the gas, and thus can be used in
the determination of the mass in newly-formed stars, their
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age, etc. Spectroscopic data can also be used to evaluate the
extinction (via the Balmer decrement), the metallicity, and
the excitation.
Photometric data covering a wide wavelength range can
be used to carry out a population synthesis analysis of com-
posite stellar populations. Many examples of such studies,
for low and high redshift galaxies, are found in the litera-
ture. See, e.g., Kru¨ger et al. (1995); de Jong (1996); Abra-
ham et al. (1999); Brinchmann & Ellis (2000); Gil de Paz
et al. (2000a); Bell & de Jong (2000); Papovich et al. (2001).
Some other authors have focused on the quantitative anal-
ysis of the optimal sets of observables and signal-to-noise
ratios required to obtain robust results (see Bolzonella et al.
2000; Gil de Paz & Madore 2002, and references therein).
In this respect, the combination of high-quality optical,
ultraviolet and nIR data has been found provides some of
the fundamental information needed to study local galaxies.
To complement the broad-band photometry, emission-line
fluxes can also be used in galaxies presenting star-formation
activity. The ultraviolet part of the spectrum and the emis-
sion lines are dominated by young hot stars formed recently.
The nIR is essential to characterise the more evolved pop-
ulation, since it is less sensitive to recent bursts and dust
extinction.
One principal application of this line of research is the
determination of the stellar masses of galaxies, another ma-
jor goal of our project. It has been argued that nIR data, and
more precisely, the K-band luminosity, can be used as a good
tracer of the stellar mass (Rix & Rieke 1993; Brinchmann
& Ellis 2000). Based on this assumption, several nIR-based
surveys have been carried out in order to use the K-band
luminosity function at several redshifts to directly obtain
the distribution galaxy masses (e.g., Cowie et al. 1996; Co-
hen et al. 1999; Kochanek et al. 2001; Drory et al. 2001).
However, it is very important to test the reliability of the
stellar masses determined using K-band luminosities alone.
Age differences from galaxy to galaxy, or the presence of
massive recent star-formation (with a mass comparable to
that of the evolved population) may have an effect on the
mass-to-light ratio even in the nIR. Indeed, some authors
have recently claimed that the K-band mass-to-light ratio
depends on parameters such as the galaxy colours, clearly
affecting the determination of total stellar masses (Moriondo
et al. 1998; Brinchmann & Ellis 2000; Bell & de Jong 2001;
Graham 2002).
Pe´rez-Gonza´lez et al. (2002b, Paper I hereafter) pre-
sented the dataset and the modelling and statistical tech-
niques used in the current analysis. Paper I also discusses
how well our techniques are able to reproduce the obser-
vations. Using a stellar population synthesis library, and
taking into account the gas emission and dust attenuation,
our method is able to model successfully the observational
properties of star-forming galaxies. Several a priori parame-
ters of the models were tested. These include (1) the evolu-
tionary spectral synthesis library (we used Bruzual & Char-
lot –private communication– and Leitherer et al. 1999); (2)
the recent star formation scenario (instantaneous and con-
stant star formation rates -SFR- were tested); (3) the initial
mass function (Salpeter 1955, Scalo 1986 and Miller & Scalo
1979); and (4) the extinction-correction recipe (Calzetti
et al. 2000 and Charlot & Fall 2000). Among these, we found
that the extinction plays a fundamental role.
We present now the results obtained from the applica-
tion of our modelling procedure and statistical analysis to
the UCM Survey data. Briefly, the global properties of the
newly-formed stars and those of the underlying evolved pop-
ulation will be quantified. These properties are derived for
each individual galaxy, ensuring that the stellar content and
star formation history of each object are properly taken into
account. The determination of these properties will lead to a
better understanding of the observational biases of this kind
of surveys.
A plan of the paper follows. First, the main proper-
ties of the UCM Survey sample will be briefly described
in Section 2. The population synthesis method used in this
will be reminded in Section 3 (see Paper I for further de-
tails). Next, the results concerning the youngest population
will be presented and discussed in Section 4. Following this,
in Section 5 we will focus on the integrated stellar masses
of the UCM galaxies. Finally, the conclusions will be pre-
sented. Throughout this paper we use a cosmology with
H0 = 70 kms
−1 Mpc−1, ΩM=0.3 and Λ=0.7.
2 THE SAMPLE
The present work has been carried out using the UCM Sur-
vey sample composed of 191 galaxies selected by their Hα
emission at an average redshift of 0.026 (Zamorano et al.
1994, 1996; Gallego et al. 1996). Within this sample, 15 ob-
jects were classified as active galactic nuclei (AGN, including
Sy1, Sy2 and LINER types) by Gallego et al. (1996), and
have been excluded from this study. Another 11 galaxies
were observed in only two bands and the comparison with
the models was not attempted. The final sample is conse-
quently formed by 163 galaxies (cf. Paper I).
The extensive dataset used in this work includes optical
and nIR imaging, and optical spectroscopy. For more details
on the observations and the main spectroscopic and photo-
metric properties of the galaxies, see Paper I and references
therein.
Although not presented in Paper I, in this paper we
will also make use of the available HI 21 cm data for the
UCM Survey galaxies. These data were obtained from the
NASA/IPAC Extragalactic Database (NED). Most of the 21
cm fluxes come from Huchtmeier & Richter (1989). We also
used the data for 11 galaxies from Pisano et al. (2001). HI
masses (in solar units) were calculated with the expression
MHI = 2.356 · 10
5 ·D2
∫
Sdν, (1)
where D is the distance in Mpc and
∫
Sdν is the integrated
line-flux in Jy kms−1 (Roberts 1975).
3 BASIC ASSUMPTIONS AND
METHODOLOGY
Paper I described the method to derive the properties of
the most recent star-formation in star-forming galaxies using
broad-band photometry and spectroscopy. Although the ba-
sic assumptions and methodology were extensively described
in that paper, we summarise them here to make this pa-
per as self-contained as possible. The technique is based on
the assumption that these galaxies have a composite stellar
c© 2002 RAS, MNRAS 000, 1–18
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Figure 1. Comparison of the UCM objects (asterisks) with nor-
mal relaxed (quiescent) spiral/irregular galaxies (triangles; Ken-
nicutt 1998b). Vertical axis is plotted in solar units.
population. The detection of nebular emission lines is un-
doubtedly a hint for the presence of a very young stellar
population, which will be referred as a recent burst of star
formation, the newly-formed stars or the recent starburst.
This population is also responsible for the bluer colours ob-
served in the UCM galaxies in comparison with ‘normal
quiescent’ (relaxed) spirals (see Alonso-Herrero et al. 1996;
Pe´rez-Gonza´lez et al. 2000).
This recent starburst is occurring in a spiral/lenticular
galaxy. Morphological studies were carried out by Vitores
et al. (1996) in the Gunn r band and Pe´rez-Gonza´lez et al.
(2001) in the Johnson B band. A typical spiral intrinsically
shows HII regions ionized by a population of recently-formed
stars. Kennicutt (1983) and Davidge (1992) estimated the
importance of this population (in comparison with the en-
tire stellar content) measuring the Hα equivalent width for
a sample of normal spirals. On average, a typical relaxed
Sb galaxy presents a value of 8 A˚. However, the detection
limit of the UCM Survey is EW (Hα) ∼ 20 A˚ (Gallego
1995). Consequently, the UCM objects must be experienc-
ing a stronger burst of star formation in comparison with a
normal galaxy.
Figure 1 shows the distinct nature of the UCM galaxies
and normal spirals (Kennicutt 1998b). This plot depicts the
stellar mass (as traced by the K-band luminosity) versus
the luminosity from young stars (as traced by the Hα lu-
minosity). The latter has been normalized with the K-band
luminosity in order to be able to compare between objects
with different luminosities/stellar masses. The nIR data for
the comparison sample have been extracted from the Two
Micron All Sky Survey (2MASS, Jarrett et al. 2000), NED
and de Jong & van der Kruit (1994). UCM galaxies appear
as fainter objects than normal spirals but presenting larger
normalized Hα luminosities. This means that the present
star formation is more important in comparison with the
older population in the UCM objects than in normal spi-
rals.
Our modelling refers to the properties of a recent star
formation event which takes place in excess of what is typi-
cal in a normal spiral or lenticular galaxy. We have assumed
that a recent burst of star formation (described by its age,
metallicity and mass) is occurring in a galaxy whose colours
and EW (Hα) are those of a typical galaxy of the same
morphological type. The assumed colours of the underlying
evolved (older) population, which have been taken from the
literature, are the result of the past star formation history
of these typical galaxies. The details of this past history are
beyond the scope of this paper. Here we are not concerned
with the detailed histories of individual galaxies, but with
the statistical properties of our sample. The validity of this
approach, at least in the statistical sense, is supported by
the correlation between averaged colours and Hubble type
for large samples of galaxies (see, e.g, Fukugita et al. 1995;
Fioc & Rocca-Volmerange 1999; Strateva et al. 2001). In ad-
dition, these underlying population colours are quite similar
to our measurements in the outer parts of some randomly
selected test galaxies (Pe´rez-Gonza´lez et al. 2002a).
The recent burst must be younger than ∼ 10 Myr, since
the EW (Hα) drops considerably for ages older than this
value. Given this short period of time, the star formation
may be approximated by an instantaneous or constant SFR
burst. A possible scenario with multiple bursts occurring all
through the galaxy would be mimicked by a constant SFR
model.
This work also deals with the estimation of the total
stellar mass of each galaxy. Mass-to-light ratios in the nIR
(and in particular the K-band) have been claimed to be
roughly independent of the galaxies’ stellar populations and
star-formation histories (Rix & Rieke 1993; Brinchmann &
Ellis 2000). This statement will be discussed in Section 5.
The modelling technique described in Paper I yields
three parameters describing the population of newly-formed
stars in the UCM galaxies. The three parameters are the age
t, metallicity Z and burst strength b (ratio between the mass
of the starburst and the total stellar mass of the galaxy, i.e.,
the importance of the recent star formation event). Both
the observed colours and equivalent width that are fitted by
our modelling and the output parameters have been consid-
ered as statistical distributions. The method also includes
a Principal Component Analysis on the space of solutions
which takes account of the degeneracies in this kind of stud-
ies (cf. Paper I). The next sections will deal with the results
obtained for these three properties.
Paper I introduced and tested some input parameters
that should be selected a priori. All of them refer to the
stellar and nebular emission arising from the recent star-
burst. As a reminder, we list here these parameters and the
acronyms used hereafter:
– The evolutionary synthesis model: Bruzual & Charlot
(1999, private communication; BC99 hereafter) or Leitherer
et al. (1999, SB99 from now on).
– The star-forming mode of the young stellar popula-
tion: instantaneous or continuous star formation rate. These
modes will be referred to as INST and CONS.
– The IMF: Salpeter (1955, SALP), Scalo (1986, SCA), or
Miller & Scalo (1979, MSCA). In all cases, we use Mlow =
0.1M⊙ and Mup = 100M⊙ for the lower and upper mass
limits of the IMF.
– The extinction recipe: Calzetti et al. (2000, CALZ00)
or Charlot & Fall (2000, CF00).
c© 2002 RAS, MNRAS 000, 1–18
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Figure 2. Distribution of the burst strengths derived for the
UCM Survey galaxies. BC99 instantaneous SFR models for the
three initial mass functions and the CF00 extinction recipe
are plotted on the left and constant SFR models on the right.
Each row corresponds to each one of the three IMFs considered:
Salpeter (SALP), Scalo (SCA) and Miller-Scalo (MSCA).
4 PROPERTIES OF THE YOUNG STELLAR
POPULATION
4.1 Burst strength
Fig. 2 shows the histograms of the burst strength (in a log-
arithmic scale) for the 3 IMFs considered and the CF00
extinction recipe. Left panels show results for the INST star
formation and right panels for the CONS case. On the top
of each diagram, the median value and quartiles are drawn.
These quantities are also given in Table 1, together with the
relevant values for the rest of the derived quantities. The
median values of the burst strengths are 2–12%, depending
on the input parameters of the models. The individual val-
ues of b cover the whole range considered, from a pure young
bursts (b ≃ 1) to masses of new stars that are less than 1%
of the total mass of the galaxy. These results are similar to
what was found for a smaller subsample in Gil de Paz et al.
(2000a, hereafter GdP00), albeit with some of the galaxies
studied now showing burst strengths close to 100%. These
high-b objects were not present in the subsample studied by
GdP00.
The models with SCA and MSCA IMFs present higher
values of the burst strength than those using SALP by up
to a factor of 3–5. For the same age, the SCA models are
Figure 3. Comparison of burst strengths for instantaneous and
constant rates of star-formation. The points refer to the BC99
code, CF00 extinction recipe and the 3 IMFs described in the
text.
redder than the MSCA ones, and these in turn are redder
than the SALP ones. More young stars need to be added
to the redder models in order to account for the observed
colours, and the derived burst strength rises.
The burst strengths derived using a constant SFR and
an instantaneous burst are compared in Fig. 3. The points
scatter around the 1–to–1 line for all the IMFs. This indi-
cates that, after a few million years, the observed proper-
ties of a galaxy that experienced a massive instantaneous
burst will resemble those of one experiencing a less effi-
cient but longer star formation event in which the mass of
newly-formed stars is similar. We will come to this fact later.
Galaxies show a small tendency to to have lower values of
b for the CONS case than for the INST one. Indeed, for
a given age, one can reproduce a certain EW (Hα) with a
continuous burst less massive than an instantaneous one.
The good agreement between the b values derived with the
INST and CONS models for the galaxies with the lowest
burst strengths is remarkable. These objects also show simi-
larly young burst ages for both star-formation scenarios (see
Section 4.2).
A comparison of the CONST and INST burst strengths
derived for the SB99 models with the CF00 extinction law
is presented in Fig. 6, with very similar conclusions. On av-
erage, SB99 models show higher burst strengths than BC99
ones by a factor of 0.1-0.2dex for case of CF00 extinction
and lower for the CALZ00 prescription.
In Paper I we concluded that the vast majority of the
UCM galaxies are better fitted with the INST models than
with the CONS ones. Thus, the b values derived from the
best-fitting models will refer, in most cases, to the instanta-
neous burst scenario.
Only 5 objects have burst strengths higher than 50%
as derved from more than one model, including the model
that best reproduces the observations. Four more join
c© 2002 RAS, MNRAS 000, 1–18
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Figure 4. Distribution of the ages derived for the UCM Survey
galaxies. BC99 instantaneous SFR models for the three initial
mass functions and CF00 extinction are plotted on the left and
constant star formation rate models on the right.
this group if we only consider the best-fitting model.
Out of these 9 objects, 4 are classified as SBN (Gallego
et al. 1996, see Paper I for a short description), two as
DANS and three as HIIH objects. Most of them are com-
pact objects (e.g., UCM1256+2910, UCM2315+1923 and
UCM2319+2234), some have extended star-formation lo-
cated throughout the object (as seen in Hα imaging pre-
sented in Pe´rez-Gonza´lez et al. 2002c, e.g., UCM0022+2049
and UCM1306+3111). There are also two face-on galax-
ies with clear spiral arms and a massive nuclear burst
(UCM2256+2001 and UCM2317+2356). All 9 galaxies hav-
ing stellar populations dominated by the young stars have
relatively high extinctions, i.e., E(B − V ) = 0.6 − 1.5.
4.2 Age
The derived burst ages for the UCM galaxies show a rela-
tively narrow peak at 5–6 Myr for INSTmodels (Fig. 4, left).
The median age and age distribution for the entire sample
is almost independent of the IMF considered. The differ-
ence in mean age is only 0.01dex for the three IMFs. The
independence of the derived burst ages on the IMF can be
easily explained. The most important observable when de-
termining the age of a young stellar population is EW (Hα)
(cf. Alonso-Herrero et al. 1996, GdP00). The EW (Hα) for
young stellar populations is dominated by the most massive
stars present, and thus the EW (Hα) ‘clock’ only depends on
the evolutionary clock of these massive stars, which doesn’t
depend on the IMF.
The reason for the narrow burst age distributions de-
rived for the UCM galaxies can be explained from the
way UCM galaxies were selected (see also discussion on
Section 4.4). Only objects with relatively high Hα equiv-
alent widths (> 20 A˚) are present in the sample (Gallego
1995). Since EW (Hα) drops sharply below that value after
∼ 10Myr (Fig. 8), a sharp cutoff in the age distribution is
expected at that age. The logarithmic nature of the x axis
in Fig. 4 partially explains the drop in galaxy numbers for
ages below 3Myr, since the time intervals encompassed by
the low age bins is smaller. Moreover, for these very young
ages the burst of star-formation is probably still hidden in
very-high extinction regions (Gordon et al. 1997), and there-
fore galaxies with very young bursts will be hard to detect.
The ages of the young stellar populations derived for
the constant SFR models are not well constrained since
EW (Hα) changes very slowly with age (Alonso-Herrero
et al. 1996). The derived age distribution appears to be
rather flat for these models (Fig. 4, right). The apparent
excess of galaxies with older ages (log(t) ∼ 8) is mainly due
to the large time interval encompassed by the last bin. In
any case, since the UCM galaxies clearly favour the INST
models, the ages derived from the CONS models are largely
irrelevant.
When comparing BC99 and SB99 models (see Fig. 6,
middle-left panel), marginally younger burst ages (by
0.1dex) are found for the former, but the age distributions
are similar. This behaviour derives directly from the fact
that the predicted EW (Hα) at any given age is higher in the
SB99 case. This is due to the different evolutionary tracks
and stellar libraries used in both sets of population synthesis
models.
4.3 Metallicity
As discussed in GdP00 and Paper I, the metallicity has a
smaller effect on the colours and EW (Hα)’s predicted by
the models than the burst strength and the age. Thus, the
model-derived metallicities are much more uncertain. More-
over, the population synthesis models used have metallici-
ties with a small number of discrete values, which has a very
strong effect in the clustering of solutions in the parameter
space (GdP00, Paper I). Although for the sake of complete-
ness we will present in this section the metallicities derived
by the models, extreme caution is needed when interpreting
the results.
Fig. 5 shows the distribution of model-derived metallic-
ities for the young populations in the UCM sample galaxies.
There is a large spread in the metallicities fitted by our
models, with more galaxies with metallicities below solar
than above. The mean metallicity derived with the different
models is 〈log(Z/Z⊙)〉 ≃ −0.2. The derived metallicities are
almost independent of the IMF considered.
Finally, SB99 models (Fig. 6, lower panels) give lower
metallicity values by 0.3–0.5dex, leaving less than 10% of
the objects with metallicities above solar.
In section 5 we will discuss the spectroscopically-derived
chemical abundance of the gas and its correlation with the
galaxies’ stellar masses.
c© 2002 RAS, MNRAS 000, 1–18
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Table 1. Median values and quartiles of the derived burst strengths, ages and metallicities.
log(t) log(b) log(Z)
Bruzual & Charlot 1999 INST CONS INST CONS INST CONS
SALP CF00 6.71 +0.13
−0.11 7.45
+0.50
−0.59 −1.53
+0.33
−0.39 −1.80
+0.60
−0.53 −0.16
+0.33
−0.27 −0.04
+0.32
−0.36
CALZ00 6.75 +0.08
−0.13 7.60
+0.34
−0.56 −1.83
+0.42
−0.37 −1.77
+0.27
−0.67 −0.18
+0.21
−0.20 −0.20
+0.31
−0.24
SCA CF00 6.70 +0.14
−0.10 7.67
+0.28
−0.67 −0.92
+0.29
−0.35 −0.98
+0.40
−0.51 −0.16
+0.33
−0.26 −0.18
+0.33
−0.25
CALZ00 6.74 +0.08
−0.14 7.46
+0.36
−0.46 −1.24
+0.31
−0.30 −1.21
+0.32
−0.54 −0.16
+0.19
−0.20 −0.24
+0.23
−0.22
MSCA CF00 6.70 +0.14
−0.09 7.49
+0.42
−0.55 −1.12
+0.26
−0.40 −1.17
+0.49
−0.43 −0.16
+0.30
−0.24 −0.26
+0.31
−0.17
CALZ00 6.75 +0.08
−0.13 7.22
+0.44
−0.32 −1.54
+0.34
−0.31 −1.51
+0.41
−0.54 −0.17
+0.16
−0.21 −0.20
+0.23
−0.23
Leitherer et al. 1999 INST CONS INST CONS INST CONS
SALP CF00 6.79 +0.11
−0.11 7.92
+0.07
−0.45 −1.36
+0.41
−0.42 −1.60
+0.45
−0.33 −0.54
+0.44
−0.44 −0.55
+0.38
−0.53
CALZ00 6.71 +0.07
−0.15 7.76
+0.21
−0.43 −1.95
+0.43
−0.33 −1.66
+0.35
−0.64 −0.35
+0.30
−0.34 −0.44
+0.50
−0.23
Best Fit log(t) log(b) log(Z)
6.79 +0.08
−0.07, −1.31
+0.44
−0.37 −0.04
+0.13
−0.23
Table 1. Median values and quartiles are shown for the three parameters fitted by our models. All the possible input choices are shown.
The last 2 rows give the median values and quartiles of the best fits for each galaxy.
Figure 5. Distribution of the model-derived metallicity for the
UCM Survey galaxies. BC99 instantaneous SFR models for the
three initial mass functions and CF00 extinction prescription are
plotted on the left and constant SFR models on the right.
Figure 6. Distribution of young population parameters for the
UCM Survey galaxies. SB99 instantaneous SFR models and CF00
extinction are plotted on the left and constant SFR models on the
right.
c© 2002 RAS, MNRAS 000, 1–18
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4.4 Correlations
For the sake of simplicity, in this section and the reminder
of this paper, all the plots will refer to the results obtained
with the CF00 extinction recipe, SB99 models with instan-
taneous SFR and a Salpeter IMF. As discussed in Paper
I, this choice yields the best results when modelling the
data, although the CALZ00 extinction recipe seems to work
marginally better for high extinction objects. In the plots,
only galaxies with acceptable fits (as defined in Paper I)
will be shown. When relevant, results obtained with differ-
ent model parameter choices will also be mentioned in the
discussion, including the set of results corresponding to the
best-fitting model for each galaxy.
Fig. 7 shows the distribution of burst strengths accord-
ing to the morphological type of each galaxy. Median values
are indicated. The results for the SB99 models suggest a
relative modest increase in burst strength from Sa to Sc+.
The number of galaxies classified as irregulars is too small
to infer firm results. Although this behaviour agrees with
the idea that star formation is relatively more important in
late spirals than in earlier ones, we remind the reader that
our models assume an underlying stellar population in each
galaxy similar to that of a ‘normal’ galaxy with the same
morphological type. Thus, b refers to new stars formed in
excess of what an average galaxy with the same morpholog-
ical type would have (cf. Paper I). Another important point
to remember when considering morphological trends is that
the UCM sample is biased against low surface brightness ob-
jects, since the galaxies were selected from objective-prism
photographic plates. Moreover, for an S0 galaxy to be de-
tected in Hα, its star formation must be significantly en-
hanced with respect to a ‘normal’ S0. It is also worth point-
ing that the relatively low burst strengths derived for Blue
Compact Dwarf galaxies (〈b〉 ≃ 5%) reveals the presence of
an important underlying stellar population (Kru¨ger et al.
1995; Gil de Paz et al. 2000b,c; Kunth & O¨stlin 2000).
Fig. 8 shows the relationship between model-derived
age and EW (Hα) for the UCM galaxies. We use different
symbols for objects with different log(b) values. Models for
solar metallicity and several burst strengths (with an un-
derlying population of a Sb galaxy, the most common mor-
phology of the sample) have also been plotted. Both the
models and the data show that for ages above ∼ 2Myr,
the EW (Hα) decreases with age. This is hardly surprising,
since, as discussed above, EW (Hα) provides the strongest
constraint when determining the ages. Given that at ∼ 10
Myr the EW of the young stars equals the EW of the under-
lying stellar population, the model predictions cross at that
age. For older ages, the EW (Hα) for the composite stellar
population becomes constant with time. For very low burst
strengths (log(b) ≃ −3), EW (Hα) ≃ 8 A˚, i.e., the value cor-
responding to the underlying stellar population. For higher
b values, EW (Hα) is dominated by the newly-formed stars,
which have lower EW s.
In Fig. 9 we draw the Hα/Hβ ratio (a measure of extinc-
tion) versus the burst strength as derived with our method.
Although a large scatter is present, the galaxies with the
largest values of b seem to have typically larger extinctions,
with Hα/Hβ ratios above 5.0, i.e., E(B − V ) > 0.5. Galax-
ies with smaller bursts, on the other hand, seem to inhabit
objects with lower extinction.
Figure 7. Histograms of the burst strength for the UCM galaxies
divided according to Hubble type (Pe´rez-Gonza´lez et al. 2001).
INT denotes interacting galaxies, and BCD Blue Compact Dwarf
galaxies. Instantaneous SFR for SB99 models, Salpeter IMF and
CF00 extinction is plotted on the left and the distribution of
best-fittings on the right.
Figure 8. Time evolution of the Hα equivalent width for solar
metallicity models and different burst strengths. Derived values
for the UCM sample are also shown. Different symbols are used
for galaxies with different log(b). Note that some of the points
have log(b) values outside the range span by the models, but his
is due to the fact that only solar metallicity models with a fixed
underlying population are shown. If we had plotted the full range
of models used, the models would encompass the full range of
derived log(b) values (by construction).
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Figure 9. Burst strength as a function of the extinction (repre-
sented by the Hα/Hβ ratio, Gallego et al. 1996). The histograms
show the distribution of the burst strengths for disk-like and HII-
like galaxies.
Figure 10. Burst strength vs. B − r colour for the UCM Sur-
vey galaxies. Information about extinction (Hα/Hβ ratio) is in-
dicated with different symbols. A fit to the low-extinction points
(Hα/Hβ < 5) is shown by the dashed line. The equation of this
fit is log(b) = (−0.90 ± 0.16) + (−1.36 ± 0.24) · (B − r), with a
scatter σ = 0.47. If we use the CALZ00 extinction recipe, the
fit would have a lower zero-point, but very similar slope, i.e.,
log(b) = (−1.30± 0.13) + (−1.37± 0.21) · (B − r), with a scatter
σ = 0.42.
In Fig. 9 we have inlaid histograms showing the distri-
bution of burst strengths according to the galaxies’ spec-
troscopic type (see Gallego et al. 1996, and Section 2.3 of
Paper I). The distributions are quite similar.
Finally, Fig. 10 presents log(b) against the B − r inte-
grated colour of the galaxies corrected for Galactic extinc-
tion. There is a clearly-defined lower envelope in the distri-
bution of points, indicating that there are no blue objects
with low burst strengths. Indeed, for galaxies with low ex-
tinction (Hα/Hβ < 5), there is a clear anti-correlation be-
tween burst strength and colour. As expected, bluer objects
have larger b values. Note that most of these objects have
b < 10%, even though they can be very blue, almost reaching
B − r ∼ 0.0. Objects with higher extinction (Hα/Hβ > 5)
have, typically, larger values of b than the less extincted ones
for a given colour. No trend can be seen for these objects. Al-
though for them one would expect that large b values would
imply bluer colours, different extinctions would make the
colours redder by different amounts, adding scatter and thus
hiding any possible trend. It is thus clear that with optical
colours alone, only lower limits in b can be derived.
5 STELLAR MASS
One of the outputs of our models is the K-band mass-to-
light ratio of the composite stellar populations1. The nomi-
nalM/LK ratios for the older stellar population has been as-
sumed to be that of normal galaxies, as explained in Paper I.
It has often been claimed that mass-to-light ratio in the nIR
(and in particular the K-band) should be roughly indepen-
dent of the galaxies’ stellar populations and star-formation
histories. However, it is clear that this ratio should decrease
somewhat when a burst of young stars is superimposed on
the underlying (older) population. Obviously, the size of this
change must depend on the burst strength and the age of
the young stars. Our models indicate that for a typical age
of 5 Myr and a burst strength of 10%, the mass-to-light ra-
tio may decrease by up to a factor of ∼ 2 (depending on the
underlying stellar population, metallicity, IMF, and other
model parameters). This has also been noticed by other au-
thors (Kru¨ger et al. 1995; Bell & de Jong 2001). In Paper
I (Fig. 2) we showed that such a burst would contribute
about half of the total luminosity in K. Thus, if accurate
stellar masses are to be derived from K-band luminosities,
it is important to take into account possible mass-to-light
ratio variations. Here we carefully calculate M/LK for each
galaxy taking into account its stellar content and star for-
mation history. The individual mass-to-light ratios derived
for each UCM galaxy are given in Table 2, together with the
rest of the derived parameters.
Since robust values for the mass-to-ligth ratio, even in
the nIR, require some knowledge of the stellar population
properties, it is important to test whether M/LK is corre-
lated with any observational parameter. Broad-band colours
are the obvious choice, since they are reasonably easy to ob-
tain. For instance, Moriondo et al. (1998) used the B − H
colour, Brinchmann & Ellis (2000) used several optical and
nIR colours, and Bell & de Jong (2001) used B −R.
In Fig. 11 we show the mass-to-light ratio in theK-band
versus the B−r colour corrected for Galactic extinction. We
also include information on the the Hα/Hβ ratio (i.e., ex-
tinction) in this plot. A large scatter is observed, with the
M/LK changing by factors of a few. No clear correlation is
found. In contrast, Bell & de Jong (2001) found a strong
correlation between M/LK and B − R in their work, but
when comparing their models to observations they argue
that objects that do not follow this correlation must have
experienced a recent burst of star formation (not included
in their spiral-galaxy models). It is therefore not surprising
that no such a correlation is found for UCM galaxies. Note
also that the work of Bell & de Jong (2001) applies to spiral
galaxies used in the study of the Tully-Fisher relation, and
1 We have used M⊙
K
= 3.33mag (Worthey 1994).
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Table 2. Stellar population synthesis results for the UCM Survey galaxies.
UCM name log(t) log(b) log(Z) M/LK log(M∗/M⊙) log(SFR/M∗) PCA Var
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
0000+2140 6.59±0.08 −0.97±0.23 −0.07±0.63 0.31±0.07 10.90±0.10 − (+0.404,+0.634,+0.660) 60.7
7.10±0.35 −1.11±0.22 +0.10±0.41 0.29±0.02 10.87±0.03 − (+0.573,+0.574,−0.585) 94.1 7
0003+2200 6.79±0.08 −1.04±0.77 −0.11±0.23 0.18±0.21 9.28±0.49 2.65±0.49 (+0.610,+0.571,−0.549) 87.1
0006+2332 6.81±0.09 −0.94±0.29 −0.20±0.48 0.28±0.16 9.82±0.25 − (+0.684,+0.298,−0.666) 69.0
6.75±0.03 −1.28±0.32 −0.03±0.23 0.30±0.14 9.84±0.20 − (+0.695,+0.718,+0.027) 47.5 29
0013+1942 6.75±0.13 −1.88±0.23 −0.79±0.69 0.61±0.02 9.70±0.03 2.73±0.03 (+0.605,+0.560,−0.566) 89.0
6.71±0.22 −1.83±0.80 −0.18±0.41 0.34±0.38 9.43±0.48 3.00±0.48 (+0.712,+0.701,−0.040) 59.7 17
0014+1829 6.11±0.14 −1.93±0.13 −1.30±0.00 0.86±0.02 10.11±0.07 2.13±0.07 (−0.707,+0.707,+0.001) 37.7 χ2 > 4
6.41±0.08 −0.71±0.28 +0.37±0.16 0.27±0.13 9.61±0.23 2.63±0.23 (+0.616,+0.489,−0.618) 65.7 17
0014+1748 6.36±0.22 −2.21±0.52 −0.41±0.69 0.62±0.22 10.74±0.17 2.22±0.17 (+0.620,+0.639,+0.455) 68.5
6.71±0.39 −1.26±1.09 −0.09±0.29 0.13±0.19 10.07±0.62 2.89±0.62 (+0.605,+0.603,+0.520) 79.7 17
0015+2212 6.66±0.13 −2.43±0.27 −0.79±0.66 0.89±0.04 9.93±0.03 2.56±0.03 (+0.684,+0.595,−0.421) 69.9
6.76±0.24 −2.03±0.59 −0.03±0.34 0.55±0.31 9.72±0.24 2.76±0.24 (+0.713,+0.676,−0.188) 63.1 1
0017+1942 6.87±0.11 −1.04±0.19 −0.93±0.53 0.49±0.13 10.02±0.12 2.69±0.12 (+0.653,+0.463,−0.599) 75.8
6.67±0.08 −1.64±0.26 −0.07±0.55 0.48±0.13 10.01±0.12 2.70±0.12 (+0.758,+0.401,−0.515) 54.9 29
0017+2148 6.82±0.11 −1.24±0.58 −0.69±0.65 0.41±0.47 9.60±0.50 − (−0.627,+0.337,+0.702) 65.6
6.81±0.19 −1.62±0.62 +0.12±0.29 0.31±0.31 9.48±0.44 − (+0.751,+0.640,−0.163) 49.8 17
0018+2216 6.80±0.02 −2.11±0.14 +0.21±0.20 0.54±0.05 9.49±0.05 1.95±0.05 (−0.708,−0.008,+0.707) 62.2
6.85±0.02 −1.71±0.44 +0.19±0.20 0.29±0.21 9.22±0.32 2.22±0.32 (−0.480,+0.490,+0.727) 58.4 29
0018+2218 7.01±0.15 −0.34±0.42 −0.89±0.61 0.37±0.10 10.66±0.14 − (+0.589,+0.561,−0.582) 94.1
0019+2201 6.82±0.03 −1.31±0.68 +0.00±0.02 0.18±0.22 9.30±0.54 2.70±0.54 (+0.706,+0.706,−0.061) 59.4
0022+2049 6.69±0.15 −1.25±0.40 −0.09±0.31 0.32±0.15 10.35±0.21 2.41±0.21 (+0.620,+0.550,+0.560) 83.9
7.79±0.15 −0.29±0.21 −0.63±0.16 0.09±0.02 9.81±0.11 2.95±0.11 (+0.608,+0.585,−0.537) 68.7 11
0023+1908 6.79±0.12 −1.01±0.54 −0.53±0.66 0.25±0.27 9.35±0.46 − (−0.655,+0.240,+0.716) 61.6
0037+2226 6.90±0.12 −1.07±0.58 −0.67±0.64 0.28±0.35 10.14±0.55 − (−0.643,+0.369,+0.671) 70.9
6.84±0.12 −1.77±0.32 −0.59±0.62 0.53±0.24 10.42±0.20 − (+0.681,+0.379,−0.627) 69.6 29
0038+2259 6.80±0.11 −1.13±0.45 +0.12±0.46 0.30±0.24 10.33±0.35 2.18±0.35 (+0.689,+0.268,−0.674) 68.4
6.80±0.03 −1.51±0.46 +0.00±0.14 0.31±0.23 10.35±0.32 2.17±0.32 (+0.722,+0.366,−0.588) 55.6 29
0040+0257 7.00±0.02 −0.87±0.06 −1.30±0.00 0.62±0.01 9.84±0.03 2.69±0.03 (+0.707,+0.707,−0.001) 46.3 χ2 > 4
6.65±0.06 −0.98±0.64 +0.40±0.04 0.12±0.16 9.12±0.58 3.41±0.58 (+0.710,+0.696,−0.106) 54.5 17
0040+2312 6.92±0.12 −0.38±0.37 −0.68±0.50 0.27±0.09 10.65±0.14 − (+0.586,+0.561,−0.584) 93.5
0040+0220 6.82±0.13 −1.42±0.25 −0.55±0.73 0.52±0.15 9.19±0.13 2.69±0.13 (+0.621,+0.526,−0.581) 84.5
0043−0159 6.15±0.15 −2.26±0.19 −1.30±0.00 0.64±0.01 11.14±0.03 − (−0.707,+0.707,+0.001) 37.6 χ2 > 4
6.59±0.12 −0.47±0.43 +0.39±0.06 0.14±0.10 10.48±0.32 − (+0.708,+0.706,−0.022) 61.4 19
0044+2246 6.79±0.09 −0.63±0.50 +0.00±0.44 0.19±0.12 10.29±0.28 2.23±0.28 (+0.710,+0.128,−0.692) 65.2
0045+2206 6.74±0.12 −1.59±0.49 −0.44±0.68 0.45±0.34 10.14±0.33 − (+0.715,+0.284,−0.638) 61.3
6.71±0.13 −1.02±0.41 −0.21±0.43 0.28±0.13 9.93±0.20 − (+0.668,+0.510,−0.542) 69.7 3
0047+2051 6.28±0.22 −2.74±0.32 −0.71±0.64 0.64±0.06 10.81±0.04 2.35±0.04 (+0.586,+0.612,+0.531) 70.8
6.95±0.53 −1.75±0.39 −0.04±0.35 0.22±0.03 10.35±0.07 2.81±0.07 (+0.687,+0.695,+0.214) 64.5 11
0047−0213 6.95±0.09 −1.13±0.35 −0.97±0.46 0.62±0.49 10.00±0.35 2.07±0.35 (−0.697,+0.115,+0.708) 65.4
6.76±0.10 −2.15±0.29 −0.53±0.62 0.89±0.12 10.16±0.06 1.91±0.06 (+0.691,+0.487,−0.534) 68.6 29
0047+2413 6.63±0.21 −1.15±1.27 +0.01±0.37 0.14±0.23 10.33±0.73 2.82±0.73 (+0.688,+0.668,−0.284) 66.9
7.64±0.46 −1.20±0.44 −0.06±0.32 0.24±0.05 10.57±0.10 2.58±0.10 (+0.608,+0.616,−0.501) 79.2 11
0047+2414 6.78±0.12 −1.23±0.66 −0.54±0.67 0.31±0.35 10.62±0.50 − (−0.704,+0.024,+0.710) 60.8
6.70±0.14 −0.76±0.51 −0.09±0.43 0.20±0.12 10.44±0.27 − (+0.651,+0.553,−0.521) 71.8 3
0049−0006 6.89±0.07 −0.96±0.12 −1.27±0.23 0.62±0.04 8.92±0.06 3.38±0.06 (+0.598,+0.553,−0.581) 87.1
6.83±0.11 −1.05±0.35 +0.38±0.12 0.13±0.09 8.24±0.31 4.06±0.31 (+0.689,+0.426,−0.587) 67.5 27
0049+0017 6.58±0.12 −2.02±0.19 −0.52±0.72 0.63±0.05 8.89±0.04 3.22±0.04 (+0.680,+0.553,−0.481) 70.1
7.39±0.41 −0.74±0.30 +0.08±0.30 0.24±0.07 8.48±0.13 3.63±0.13 (+0.652,+0.584,−0.484) 74.6 9
0049−0045 6.80±0.11 −0.96±0.38 −0.41±0.63 0.33±0.23 8.83±0.31 − (+0.717,+0.143,−0.683) 61.9
6.74±0.07 −1.54±0.28 −0.19±0.46 0.44±0.14 8.96±0.14 − (+0.734,+0.184,−0.654) 57.1 29
0050+0005 6.99±0.02 −0.88±0.06 −1.29±0.06 0.74±0.05 10.21±0.04 2.62±0.04 (+0.674,+0.466,−0.573) 55.6
7.72±0.17 −0.74±0.24 −0.54±0.22 0.16±0.06 9.54±0.16 3.30±0.16 (+0.634,+0.688,+0.352) 64.5 27
0050+2114 6.94±0.06 −0.62±0.46 −1.03±0.38 0.33±0.40 10.42±0.52 2.52±0.52 (−0.511,+0.586,+0.629) 82.4 χ2 > 4
7.42±0.30 −1.75±0.29 +0.39±0.05 0.53±0.08 10.62±0.08 2.31±0.08 (+0.701,+0.697,−0.153) 65.3 23
0051+2430 6.75±0.05 −0.85±0.57 +0.06±0.25 0.19±0.18 10.09±0.41 − (−0.428,+0.495,+0.756) 54.1
0054−0133 6.36±0.33 −2.19±0.67 −0.88±0.58 0.70±0.04 11.40±0.04 − (+0.703,+0.705,−0.100) 63.8
6.69±0.19 −1.74±0.73 +0.05±0.39 0.36±0.30 11.11±0.36 − (+0.610,+0.622,−0.491) 67.1 17
0054+2337 6.81±0.11 −0.31±0.32 −0.20±0.60 0.12±0.10 9.17±0.37 − (−0.602,+0.514,+0.611) 83.8
0056+0044 6.56±0.17 −1.56±0.25 −0.11±0.74 0.51±0.03 9.06±0.07 3.31±0.07 (+0.587,+0.566,−0.579) 94.7
7.05±0.28 −1.18±0.55 +0.35±0.17 0.16±0.16 8.56±0.44 3.81±0.44 (+0.685,+0.485,−0.543) 65.9 23
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Table 2. continued
UCM name log(t) log(b) log(Z) M/LK log(M∗/M⊙) log(SFR/M∗) PCA Var
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
0056+0043 6.85±0.08 −1.24±0.37 −0.39±0.38 0.36±0.25 9.25±0.30 2.65±0.30 (+0.711,+0.178,−0.680) 64.1
0121+2137 6.98±0.06 −0.88±0.14 −1.20±0.26 0.54±0.12 10.38±0.10 2.46±0.10 (+0.657,+0.443,−0.609) 73.2
6.76±0.11 −1.68±0.28 −0.42±0.67 0.54±0.13 10.38±0.11 2.46±0.11 (+0.690,+0.431,−0.581) 68.0 29
0134+2257 6.80±0.13 −1.32±0.88 −0.24±0.52 0.20±0.26 10.49±0.57 − (+0.353,+0.753,+0.555) 51.3
0135+2242 7.05±0.02 −0.25±0.10 −1.30±0.00 0.51±0.06 10.29±0.05 2.19±0.05 (+0.707,+0.707,+0.000) 55.5
6.77±0.10 −1.63±0.42 −0.54±0.58 0.68±0.48 10.42±0.30 2.06±0.30 (+0.716,+0.288,−0.636) 62.0 29
0141+2220 6.98±0.02 −0.01±0.10 −0.40±0.03 0.03±0.01 8.70±0.10 3.20±0.10 (+0.531,+0.697,+0.483) 57.8 χ2 > 4
7.96±0.09 −0.94±0.15 +0.40±0.00 0.15±0.03 9.34±0.08 2.56±0.08 (+0.707,+0.707,−0.001) 54.7 27
0144+2519 7.07±0.05 −0.64±0.20 −1.24±0.23 0.49±0.22 10.83±0.20 2.08±0.20 (−0.591,+0.473,+0.654) 73.1
6.88±0.11 −1.42±0.42 −0.52±0.59 0.40±0.29 10.75±0.32 2.17±0.32 (−0.703,+0.066,+0.709) 64.9 29
0147+2309 6.65±0.06 −1.53±0.33 +0.10±0.40 0.54±0.29 9.56±0.24 2.78±0.24 (+0.735,+0.553,−0.391) 55.1
0148+2124 6.70±0.04 −1.51±0.26 −0.01±0.19 0.43±0.13 8.99±0.13 3.07±0.13 (+0.652,+0.660,+0.373) 69.9
0150+2032 6.90±0.09 −1.17±0.28 −1.20±0.39 0.57±0.03 10.08±0.04 2.66±0.04 (+0.615,+0.553,−0.562) 84.3
6.53±0.14 −1.83±0.62 +0.25±0.35 0.40±0.45 9.92±0.49 2.82±0.49 (+0.732,+0.500,−0.463) 57.6 17
0156+2410 6.77±0.07 −1.07±0.36 +0.14±0.37 0.28±0.21 9.54±0.33 2.57±0.33 (+0.632,+0.459,−0.624) 77.4
6.78±0.02 −1.28±0.24 +0.00±0.03 0.28±0.13 9.54±0.21 2.57±0.21 (+0.689,+0.668,−0.281) 58.9 29
0157+2102 6.84±0.05 −1.19±0.45 −0.34±0.29 0.30±0.27 9.30±0.40 2.81±0.40 (−0.600,+0.431,+0.674) 67.8
6.93±0.05 −0.81±0.43 −0.61±0.14 0.16±0.13 9.04±0.35 3.07±0.35 (−0.659,+0.098,+0.746) 49.7 1
0159+2354 6.75±0.03 −1.57±0.43 +0.00±0.01 0.37±0.29 9.31±0.34 2.58±0.34 (+0.706,+0.704,−0.081) 63.5
0159+2326 6.76±0.04 −0.44±0.51 +0.21±0.27 0.09±0.07 9.54±0.37 2.68±0.37 (−0.598,+0.402,+0.694) 66.4
1246+2727 6.87±0.15 −0.73±0.53 −0.74±0.65 0.30±0.27 9.64±0.40 − (+0.720,+0.186,−0.669) 61.5
6.75±0.17 −1.29±0.69 +0.06±0.36 0.20±0.21 9.47±0.45 − (+0.674,+0.613,−0.414) 61.1 17
1247+2701 6.81±0.04 −1.60±0.25 +0.04±0.13 0.33±0.13 9.41±0.16 2.44±0.16 (+0.615,+0.530,−0.584) 60.1
1253+2756 6.68±0.05 −2.03±0.22 −0.08±0.38 0.72±0.10 9.82±0.06 2.73±0.06 (+0.600,+0.639,+0.482) 77.7
1254+2802 7.04±0.02 −0.31±0.04 −1.30±0.00 0.52±0.01 10.24±0.02 1.49±0.02 (+0.707,+0.707,+0.002) 42.5 χ2 > 4
6.78±0.02 −0.37±0.33 +0.01±0.06 0.06±0.04 9.28±0.28 2.45±0.28 (−0.713,+0.701,+0.015) 38.7 29
1255+2819 6.78±0.08 −1.35±0.39 −0.09±0.41 0.35±0.23 10.19±0.29 2.48±0.29 (+0.698,+0.349,−0.626) 66.0
1255+3125 6.29±0.26 −2.93±0.73 −0.83±0.59 0.76±0.63 10.38±0.36 2.28±0.36 (+0.596,+0.590,+0.546) 76.4
6.36±0.41 −2.85±0.57 −0.38±0.32 0.82±0.18 10.41±0.12 2.25±0.12 (+0.587,+0.599,+0.544) 86.4 1
1255+2734 6.33±0.24 −2.12±0.43 −0.63±0.67 0.57±0.13 9.90±0.10 2.49±0.10 (+0.579,+0.601,+0.551) 80.5
7.06±0.37 −1.78±0.29 −0.24±0.48 0.54±0.05 9.88±0.05 2.52±0.05 (+0.639,+0.579,−0.506) 77.5 7
1256+2732 6.68±0.23 −1.66±0.53 −0.59±0.75 0.56±0.21 10.07±0.17 2.58±0.17 (+0.623,+0.571,−0.535) 81.5
6.59±0.16 −0.92±0.42 +0.18±0.39 0.29±0.10 9.78±0.16 2.87±0.16 (+0.712,+0.599,−0.366) 59.5 3
1256+2701 6.83±0.13 −1.78±0.28 −1.05±0.55 0.62±0.03 9.75±0.05 2.55±0.05 (+0.616,+0.565,−0.548) 85.6
7.22±0.33 −1.57±0.25 +0.01±0.42 0.20±0.04 9.26±0.09 3.04±0.09 (+0.655,+0.579,−0.486) 72.9 27
1256+2910 6.39±0.02 −1.94±0.10 +0.39±0.04 0.68±0.01 10.64±0.02 1.59±0.02 (−0.680,+0.434,+0.590) 40.1 χ2 > 4
6.84±0.03 −0.09±0.20 −0.42±0.09 0.04±0.01 9.36±0.18 2.87±0.18 (−0.626,+0.343,+0.700) 63.8 21
1256+2823 6.75±0.11 −1.23±0.40 −0.20±0.69 0.42±0.26 10.40±0.27 2.58±0.27 (+0.702,+0.341,−0.625) 65.6
1256+2754 6.93±0.07 −1.17±0.56 −0.88±0.52 0.39±0.47 9.97±0.53 2.44±0.53 (−0.562,+0.510,+0.651) 76.2
6.90±0.20 −1.52±0.40 −0.02±0.30 0.22±0.10 9.72±0.19 2.68±0.19 (+0.701,+0.667,−0.251) 65.9 21
1256+2722 6.87±0.05 −0.72±0.61 −0.13±0.19 0.09±0.08 9.48±0.38 2.60±0.38 (+0.576,+0.545,−0.609) 87.7
1257+2808 7.00±0.05 −0.91±0.36 −1.12±0.29 0.51±0.29 9.75±0.27 2.16±0.27 (−0.657,+0.200,+0.727) 60.3
6.75±0.07 −1.38±0.64 −0.01±0.23 0.28±0.25 9.49±0.40 2.42±0.40 (+0.655,+0.655,+0.376) 58.2 29
1258+2754 6.99±0.02 −0.15±0.12 −1.30±0.00 0.42±0.05 9.92±0.06 2.81±0.06 (+0.707,+0.707,−0.001) 48.9
6.78±0.14 −1.27±0.25 −0.84±0.64 0.55±0.09 10.04±0.08 2.70±0.08 (+0.619,+0.552,−0.559) 85.2 29
1259+3011 6.84±0.10 −1.86±0.93 −0.35±0.57 0.37±0.57 10.16±0.67 2.22±0.67 (+0.740,+0.144,−0.657) 53.5
1259+2755 6.74±0.13 −1.65±0.38 −0.40±0.69 0.73±0.22 10.61±0.14 2.17±0.14 (+0.688,+0.467,−0.556) 68.2
1300+2907 7.00±0.03 −0.36±0.13 −1.29±0.07 0.52±0.11 9.22±0.10 2.79±0.10 (−0.704,+0.021,+0.710) 55.2
6.79±0.12 −1.36±0.26 −0.76±0.58 0.66±0.17 9.32±0.12 2.69±0.12 (+0.647,+0.518,−0.560) 77.6 29
1301+2904 6.78±0.04 −1.45±0.27 −0.10±0.28 0.36±0.13 9.71±0.16 2.97±0.16 (−0.366,+0.537,+0.760) 54.3
6.98±0.11 −0.68±0.77 −0.12±0.18 0.07±0.10 9.02±0.57 3.65±0.57 (+0.581,+0.571,+0.579) 96.9 17
1302+2853 6.93±0.08 −1.36±0.35 −0.85±0.47 0.51±0.33 10.00±0.29 2.13±0.29 (−0.692,+0.134,+0.709) 65.0
6.89±0.11 −1.17±0.28 −0.29±0.26 0.31±0.07 9.78±0.13 2.35±0.13 (+0.601,+0.602,+0.525) 75.8 19
1302+3032 6.93±0.13 −0.76±0.39 −0.75±0.64 0.33±0.41 9.70±0.54 − (−0.667,+0.320,+0.673) 70.6
6.88±0.13 −1.33±0.35 −0.64±0.62 0.53±0.37 9.90±0.31 − (+0.703,+0.196,−0.684) 66.4 29
1303+2908 6.64±0.13 −1.80±0.30 −0.55±0.75 0.55±0.08 9.46±0.07 3.06±0.07 (+0.690,+0.569,−0.448) 68.9
1304+2808 6.84±0.06 −0.85±0.77 +0.01±0.11 0.07±0.10 9.29±0.62 2.94±0.62 (+0.667,+0.475,+0.574) 62.2
1304+2830 6.93±0.06 −1.80±0.15 −1.24±0.24 0.82±0.03 9.06±0.04 2.34±0.04 (+0.609,+0.562,−0.559) 84.8
6.80±0.21 −1.73±0.72 +0.15±0.32 0.39±0.35 8.74±0.40 2.67±0.40 (+0.640,+0.600,−0.479) 77.5 1
1306+2938 6.91±0.03 −1.38±0.08 −1.29±0.09 0.67±0.01 10.31±0.02 2.50±0.02 (+0.613,+0.594,−0.521) 76.9
6.51±0.08 −1.34±0.10 +0.37±0.16 0.41±0.04 10.10±0.05 2.71±0.05 (+0.628,+0.527,−0.572) 60.1 3
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Table 2. continued
UCM name log(t) log(b) log(Z) M/LK log(M∗/M⊙) log(SFR/M∗) PCA Var
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1306+3111 6.92±0.11 −0.28±0.35 −1.01±0.35 0.33±0.09 9.50±0.12 2.71±0.12 (+0.580,+0.573,−0.579) 97.9
6.73±0.01 −0.23±0.35 +0.00±0.00 0.05±0.03 8.66±0.31 3.55±0.31 (+0.707,+0.707,+0.000) 46.2 29
1307+2910 6.81±0.01 −0.79±0.51 +0.01±0.07 0.10±0.10 10.12±0.43 2.80±0.43 (−0.672,+0.396,+0.627) 61.5
1308+2958 6.76±0.08 −0.76±0.42 +0.26±0.36 0.20±0.12 9.92±0.27 2.38±0.27 (+0.669,+0.330,−0.665) 69.9
1308+2950 6.78±0.27 −0.96±0.66 −0.92±0.62 0.57±0.08 11.05±0.10 1.92±0.10 (+0.607,+0.600,−0.521) 84.1
6.56±0.18 −0.87±0.29 +0.14±0.43 0.23±0.03 10.65±0.10 2.33±0.10 (+0.661,+0.738,+0.136) 50.4 5
1310+3027 6.66±0.17 −1.25±0.47 −0.62±0.54 0.47±0.14 10.11±0.13 2.19±0.13 (+0.665,+0.621,−0.415) 70.3
1312+3040 6.46±0.19 −2.96±0.31 −0.14±0.68 0.93±0.00 10.70±0.03 2.07±0.03 (+0.635,+0.618,−0.464) 74.7
7.16±0.51 −2.51±0.49 +0.28±0.29 0.81±0.09 10.63±0.06 2.13±0.06 (+0.696,+0.704,+0.144) 66.2 7
1312+2954 6.87±0.15 −0.57±0.51 −0.74±0.48 0.32±0.12 10.13±0.21 2.34±0.21 (+0.604,+0.580,−0.547) 85.8
1313+2938 6.73±0.13 −1.66±0.26 −0.85±0.59 0.75±0.09 9.90±0.06 3.25±0.06 (+0.622,+0.567,−0.540) 84.1
6.87±0.16 −0.60±0.65 −0.04±0.21 0.05±0.06 8.69±0.55 4.45±0.55 (+0.689,+0.714,+0.128) 60.2 21
1314+2827 6.94±0.08 −0.94±0.50 −0.93±0.47 0.39±0.48 9.94±0.53 2.47±0.53 (−0.611,+0.434,+0.661) 73.5
6.74±0.10 −2.04±0.26 −0.34±0.64 0.80±0.13 10.24±0.07 2.16±0.07 (+0.706,+0.436,−0.558) 65.6 29
1320+2727 6.82±0.07 −1.31±0.26 −0.19±0.32 0.33±0.17 9.01±0.22 2.85±0.22 (+0.709,+0.061,−0.702) 64.7
1324+2926 6.57±0.12 −2.30±0.39 −0.51±0.46 0.71±0.12 8.97±0.08 3.07±0.08 (+0.557,+0.631,+0.540) 79.8
6.85±0.13 −1.27±0.60 −0.06±0.20 0.21±0.19 8.45±0.38 3.59±0.38 (+0.594,+0.562,+0.575) 84.9 1
1324+2651 6.23±0.18 −2.59±0.22 −0.74±0.68 0.64±0.07 10.58±0.05 2.49±0.05 (+0.574,+0.595,+0.562) 66.6
6.61±0.21 −0.90±0.50 +0.28±0.28 0.11±0.06 9.80±0.23 3.27±0.23 (+0.553,+0.591,+0.587) 78.3 5
1331+2900 6.50±0.11 −1.46±0.27 −0.09±0.64 0.50±0.15 8.50±0.17 3.78±0.17 (+0.658,+0.484,−0.577) 67.8
7.04±0.40 −1.30±0.62 −0.05±0.46 0.32±0.30 8.31±0.42 3.98±0.42 (+0.641,+0.526,−0.558) 76.3 23
1428+2727 6.63±0.05 −1.52±0.29 −0.23±0.62 0.42±0.13 9.60±0.15 3.26±0.15 (+0.448,+0.748,+0.490) 55.4
1429+2645 6.73±0.02 −1.78±0.19 +0.00±0.00 0.49±0.15 9.52±0.14 2.72±0.14 (+0.707,+0.707,+0.000) 61.6
1430+2947 6.78±0.13 −1.72±0.28 −0.76±0.65 0.84±0.16 10.10±0.09 2.59±0.09 (+0.635,+0.541,−0.551) 81.1
1431+2854 6.39±0.02 −2.06±0.12 +0.27±0.22 0.70±0.01 10.72±0.02 1.73±0.02 (−0.659,+0.272,+0.701) 56.7 χ2 > 4
6.73±0.05 −0.64±0.25 +0.24±0.34 0.19±0.09 10.16±0.21 2.29±0.21 (+0.708,+0.017,−0.706) 65.1 29
1431+2702 6.91±0.04 −1.69±0.09 −1.29±0.09 0.88±0.01 10.18±0.02 2.63±0.02 (+0.572,+0.602,−0.558) 77.6
6.93±0.21 −0.74±0.62 +0.06±0.16 0.06±0.07 9.04±0.44 3.78±0.44 (+0.594,+0.562,−0.576) 89.8 5
1431+2947 6.70±0.06 −1.43±0.46 −0.10±0.55 0.44±0.35 8.64±0.35 3.18±0.35 (−0.659,+0.137,+0.740) 52.0
1431+2814 7.05±0.05 −0.38±0.20 −1.28±0.10 0.54±0.04 10.43±0.04 1.49±0.04 (+0.595,+0.560,−0.577) 88.7
6.79±0.06 −0.59±0.64 −0.01±0.12 0.07±0.08 9.56±0.51 2.37±0.51 (+0.654,+0.466,+0.596) 72.3 29
1432+2645 6.81±0.09 −0.89±0.62 −0.12±0.46 0.20±0.21 10.27±0.47 2.55±0.47 (+0.673,+0.432,−0.600) 71.3
1440+2521N 6.68±0.14 −1.73±0.36 −0.06±0.26 0.50±0.17 10.43±0.18 2.27±0.18 (+0.618,+0.554,+0.558) 82.7
6.88±0.09 −1.46±0.37 −0.18±0.21 0.34±0.16 10.26±0.24 2.44±0.24 (+0.530,−0.428,+0.732) 57.8 1
1440+2511 6.77±0.07 −0.59±0.52 +0.25±0.34 0.12±0.12 9.70±0.47 2.56±0.47 (+0.696,+0.237,−0.677) 67.5
6.80±0.03 −0.88±0.73 +0.01±0.05 0.10±0.13 9.63±0.59 2.62±0.59 (+0.691,+0.683,−0.237) 59.6 29
1440+2521S 6.64±0.11 −2.51±0.41 −0.36±0.60 0.66±0.09 10.19±0.13 2.32±0.13 (+0.723,+0.678,−0.130) 59.2
1442+2845 6.86±0.10 −1.49±0.27 −1.18±0.38 0.65±0.19 9.91±0.13 2.40±0.13 (+0.634,+0.518,−0.573) 79.6
6.65±0.27 −2.09±0.77 −0.01±0.34 0.43±0.38 9.73±0.38 2.57±0.38 (+0.713,+0.649,−0.266) 61.9 17
1443+2844 6.34±0.11 −1.81±0.19 −0.39±0.75 0.61±0.02 10.72±0.02 2.17±0.02 (+0.324,+0.682,+0.655) 62.0 χ2 > 4
6.62±0.19 −1.72±0.41 −0.12±0.35 0.46±0.19 10.59±0.18 2.29±0.18 (+0.717,+0.625,−0.309) 57.9 17
1443+2548 6.99±0.06 −0.76±0.28 −1.22±0.24 0.51±0.18 10.52±0.18 2.42±0.18 (+0.717,+0.156,−0.679) 61.6
6.74±0.11 −1.80±0.45 −0.40±0.72 0.52±0.30 10.53±0.27 2.41±0.27 (+0.722,+0.269,−0.638) 60.2 29
1444+2923 6.76±0.02 −0.57±0.61 +0.38±0.10 0.08±0.11 9.07±0.57 3.00±0.57 (+0.709,+0.398,−0.582) 62.6
6.81±0.02 −0.53±0.60 +0.07±0.15 0.05±0.07 8.89±0.55 3.18±0.55 (+0.698,+0.257,−0.669) 65.4 29
1452+2754 6.17±0.19 −3.14±0.39 −0.98±0.56 0.68±0.29 10.78±0.21 2.22±0.21 (+0.599,+0.576,+0.556) 65.1
6.24±0.39 −2.93±0.55 −0.47±0.30 0.66±0.12 10.76±0.13 2.23±0.13 (+0.588,+0.583,+0.561) 93.0 1
1506+1922 6.17±0.30 −2.66±1.09 −1.10±0.47 0.42±0.55 10.21±0.58 2.58±0.58 (+0.568,+0.582,+0.582) 95.7
1513+2012 6.55±0.16 −2.20±0.23 −0.11±0.69 0.88±0.01 10.98±0.02 2.31±0.02 (+0.583,+0.575,−0.574) 96.6
6.79±0.19 −1.66±0.19 +0.36±0.18 0.31±0.05 10.52±0.08 2.77±0.08 (+0.623,+0.574,−0.532) 82.1 11
1537+2506N 6.29±0.15 −2.99±0.15 −0.45±0.67 0.72±0.01 10.74±0.03 2.48±0.03 (+0.312,+0.711,+0.630) 55.6
6.78±0.33 −1.96±0.61 −0.09±0.23 0.43±0.15 10.52±0.16 2.70±0.16 (+0.595,+0.600,+0.534) 84.5 1
1537+2506S 6.67±0.18 −2.40±0.25 −0.57±0.79 0.91±0.01 10.24±0.02 2.52±0.02 (+0.581,+0.575,−0.576) 97.7
7.26±0.18 −2.11±0.15 +0.40±0.05 0.65±0.05 10.09±0.04 2.67±0.04 (+0.688,+0.673,−0.270) 64.8 7
1557+1423 6.71±0.27 −1.38±1.34 −0.19±0.46 0.10±0.19 9.67±0.79 2.90±0.79 (+0.603,+0.551,+0.577) 86.8
1612+1308 6.47±0.08 −2.07±0.08 −0.36±0.44 0.70±0.02 8.23±0.07 3.44±0.07 (−0.619,+0.477,+0.624) 74.2
6.94±0.20 −1.41±0.71 −0.27±0.52 0.29±0.37 7.85±0.55 3.82±0.55 (+0.701,+0.713,+0.031) 58.4 15
1646+2725 6.71±0.18 −1.78±0.27 −0.73±0.76 0.60±0.03 9.48±0.05 2.72±0.05 (+0.589,+0.571,−0.571) 94.7
7.14±0.37 −1.06±0.36 +0.24±0.28 0.12±0.05 8.78±0.19 3.42±0.19 (+0.635,+0.568,−0.523) 78.9 11
1647+2950 6.89±0.11 −1.10±0.36 −1.15±0.38 0.55±0.16 10.57±0.17 2.50±0.17 (+0.645,+0.516,−0.563) 77.0
6.75±0.27 −1.57±0.51 −0.16±0.33 0.17±0.09 10.07±0.25 3.01±0.25 (+0.625,+0.665,+0.410) 66.9 21
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Table 2. continued
UCM name log(t) log(b) log(Z) M/LK log(M∗/M⊙) log(SFR/M∗) PCA Var
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
1647+2729 6.99±0.06 −1.07±0.21 −1.23±0.22 0.64±0.13 10.76±0.09 2.06±0.09 (+0.636,+0.529,−0.562) 78.9
6.76±0.19 −1.45±0.56 −0.07±0.42 0.18±0.15 10.20±0.36 2.61±0.36 (+0.711,+0.628,−0.318) 64.1 21
1648+2855 6.82±0.11 −1.61±0.17 −1.14±0.48 0.83±0.01 10.50±0.03 2.79±0.03 (+0.584,+0.575,−0.573) 97.0
6.46±0.17 −1.75±0.08 +0.06±0.46 0.36±0.01 10.14±0.03 3.15±0.03 (+0.587,+0.554,−0.591) 88.9 21
1653+2644 6.98±0.10 −0.69±0.27 −1.03±0.31 0.51±0.06 11.29±0.06 − (+0.579,+0.577,−0.576) 98.1
6.78±0.04 −0.94±0.43 +0.19±0.23 0.17±0.12 10.81±0.31 − (−0.584,+0.505,+0.635) 78.1 29
1654+2812 6.76±0.04 −1.37±0.60 +0.00±0.10 0.25±0.28 9.16±0.49 2.86±0.49 (+0.696,+0.691,+0.197) 61.6
1656+2744 6.25±0.19 −3.00±0.28 −0.64±0.68 0.92±0.17 10.46±0.09 2.05±0.09 (+0.604,+0.609,+0.514) 68.0
6.56±0.52 −2.24±0.41 −0.08±0.40 0.34±0.08 10.03±0.11 2.48±0.11 (+0.607,+0.613,+0.505) 80.1 11
2238+2308 7.00±0.04 −0.61±0.20 −1.25±0.16 0.61±0.28 10.89±0.20 2.09±0.20 (−0.534,+0.514,+0.671) 71.1
7.36±0.47 −1.45±0.41 −0.14±0.42 0.28±0.07 10.56±0.11 2.42±0.11 (+0.652,+0.622,−0.433) 74.6 27
2239+1959 6.91±0.03 −1.30±0.09 −1.30±0.06 0.87±0.13 10.83±0.07 2.44±0.07 (+0.456,+0.787,+0.416) 46.2
7.88±0.13 −1.08±0.16 +0.20±0.27 0.44±0.09 10.53±0.09 2.74±0.09 (+0.346,+0.755,+0.557) 53.0 31
2250+2427 7.01±0.02 −0.74±0.06 −1.30±0.03 0.70±0.07 11.20±0.05 2.47±0.05 (+0.114,+0.705,+0.699) 51.9 χ2 > 4
7.00±0.04 −0.94±0.16 +0.40±0.00 0.09±0.03 10.30±0.13 3.37±0.13 (+0.707,+0.707,+0.000) 45.8 27
2251+2352 6.71±0.04 −1.84±0.23 +0.08±0.18 0.49±0.08 9.90±0.07 2.58±0.07 (+0.649,+0.627,−0.431) 73.5
2253+2219 6.97±0.02 −1.50±0.25 −1.24±0.22 0.78±0.42 10.42±0.23 2.10±0.23 (+0.307,+0.679,+0.667) 67.2 χ2 > 4
6.73±0.10 −1.71±0.51 +0.37±0.11 0.36±0.28 10.08±0.35 2.44±0.35 (+0.578,+0.576,−0.577) 98.9 1
2255+1930S 6.96±0.07 −1.67±0.17 −1.15±0.29 0.69±0.06 10.01±0.04 2.17±0.04 (+0.598,+0.565,−0.568) 89.7
6.79±0.16 −2.19±0.40 −0.23±0.46 0.59±0.17 9.95±0.13 2.23±0.13 (+0.702,+0.640,−0.313) 67.0 17
2255+1930N 6.72±0.10 −1.37±0.24 −0.03±0.19 0.37±0.09 10.21±0.10 2.44±0.10 (+0.595,+0.546,+0.590) 89.3
2255+1926 6.81±0.02 −1.17±0.45 +0.01±0.06 0.19±0.16 9.03±0.37 2.68±0.37 (+0.676,+0.574,−0.462) 58.9
2256+2001 6.78±0.24 −1.12±0.50 −0.75±0.80 0.60±0.01 10.37±0.04 1.55±0.04 (+0.580,+0.576,−0.577) 99.0 χ2 > 4
6.75±0.01 −0.26±0.47 +0.30±0.18 0.05±0.05 9.30±0.40 2.62±0.40 (+0.121,+0.718,+0.686) 62.8 29
2257+1606 6.94±0.10 −2.04±0.38 −1.03±0.49 0.86±0.44 10.74±0.22 − (+0.720,+0.340,−0.605) 62.6
6.76±0.14 −1.71±0.56 +0.17±0.38 0.34±0.25 10.33±0.32 − (+0.725,+0.685,−0.073) 50.8 19
2258+1920 6.98±0.03 −1.44±0.06 −1.30±0.06 0.63±0.01 10.22±0.02 2.52±0.02 (+0.600,+0.521,+0.607) 52.5 χ2 > 4
7.55±0.16 −0.66±0.22 +0.40±0.00 0.05±0.02 9.14±0.16 3.60±0.16 (+0.707,+0.707,+0.000) 50.6 11
2300+2015 6.93±0.08 −1.35±0.27 −1.15±0.33 0.62±0.26 10.57±0.18 2.21±0.18 (+0.677,+0.421,−0.603) 69.9
6.67±0.09 −2.23±0.22 −0.29±0.66 0.67±0.04 10.60±0.03 2.18±0.03 (+0.731,+0.539,−0.417) 60.3 29
2302+2053W 6.75±0.12 −1.55±0.25 −0.70±0.60 0.58±0.07 9.84±0.06 2.78±0.06 (+0.625,+0.547,−0.557) 84.0
7.49±0.27 −0.93±0.30 −0.20±0.32 0.14±0.05 9.23±0.17 3.39±0.17 (+0.635,+0.688,+0.351) 67.8 27
2303+1856 7.05±0.04 −0.05±0.18 −1.29±0.09 0.41±0.06 10.81±0.07 2.07±0.07 (+0.606,+0.557,−0.568) 83.4 χ2 > 4
7.01±0.03 −0.29±0.28 +0.00±0.02 0.10±0.05 10.19±0.20 2.69±0.20 (+0.671,+0.566,−0.479) 61.3 19
2304+1640 6.69±0.12 −1.72±0.28 −0.40±0.70 0.67±0.21 9.03±0.14 2.76±0.14 (+0.670,+0.470,−0.574) 71.9
2304+1621 5.97±0.02 −3.34±0.15 −1.30±0.00 0.93±0.01 10.61±0.02 2.21±0.02 (−0.707,+0.707,−0.002) 44.6
2307+1947 6.82±0.09 −2.19±0.31 −0.28±0.53 0.61±0.21 10.38±0.15 1.92±0.15 (+0.706,+0.278,−0.651) 65.2
2310+1800 6.78±0.20 −1.75±0.76 −0.79±0.64 0.49±0.43 10.73±0.38 1.94±0.38 (+0.680,+0.528,−0.508) 67.6
6.65±0.30 −2.61±0.59 −0.15±0.38 0.62±0.14 10.83±0.10 1.84±0.10 (+0.640,+0.688,+0.341) 66.2 17
2313+1841 6.92±0.10 −1.02±0.29 −1.09±0.47 0.58±0.19 10.27±0.15 2.08±0.15 (+0.667,+0.470,−0.578) 72.7
6.64±0.13 −0.99±0.36 +0.18±0.43 0.18±0.08 9.76±0.19 2.59±0.19 (+0.635,+0.532,−0.560) 78.4 5
2313+2517 6.43±0.30 −2.39±0.83 −0.44±0.62 0.70±0.38 11.31±0.23 − (+0.691,+0.673,+0.264) 66.1
6.77±0.15 −1.14±0.57 +0.17±0.35 0.17±0.11 10.69±0.27 − (+0.591,+0.555,−0.585) 86.7 5
2315+1923 6.94±0.04 −0.83±0.08 −1.26±0.16 0.58±0.06 9.80±0.05 2.88±0.05 (+0.599,+0.558,−0.574) 82.7
7.54±0.29 −0.48±0.47 −0.26±0.35 0.08±0.06 8.93±0.35 3.75±0.35 (+0.621,+0.698,+0.357) 66.6 27
2316+2457 6.90±0.10 −1.68±0.43 −0.99±0.56 0.72±0.49 11.31±0.30 2.02±0.30 (+0.719,+0.165,−0.675) 61.7
6.63±0.14 −1.87±0.30 +0.21±0.37 0.33±0.10 10.97±0.13 2.36±0.13 (+0.644,+0.572,−0.508) 76.2 5
2316+2459 6.80±0.14 −1.14±0.51 −0.45±0.50 0.43±0.07 10.59±0.08 2.01±0.08 (+0.605,+0.589,−0.536) 83.7
2317+2356 6.42±0.09 −2.05±0.19 +0.35±0.27 0.87±0.02 11.62±0.02 1.63±0.02 (+0.584,+0.561,−0.586) 92.8 χ2 > 4
6.87±0.06 −0.21±0.37 −0.50±0.17 0.05±0.03 10.36±0.31 2.89±0.31 (+0.714,+0.093,−0.694) 62.3 21
2319+2234 7.01±0.02 −1.01±0.08 −1.30±0.06 0.65±0.04 10.54±0.04 2.24±0.04 (+0.588,+0.550,+0.594) 57.8 χ2 > 4
6.76±0.01 −0.01±0.08 +0.40±0.00 0.01±0.00 8.61±0.09 4.17±0.09 (+0.707,+0.706,−0.032) 37.5 17
2319+2243 6.48±0.19 −1.86±0.41 +0.14±0.61 0.91±0.04 11.07±0.03 1.55±0.03 (+0.578,+0.574,−0.579) 98.7
6.73±0.12 −1.61±0.65 −0.49±0.68 0.54±0.56 10.84±0.45 1.78±0.45 (+0.750,+0.349,−0.562) 55.1 29
2320+2428 6.83±0.14 −1.24±0.47 −0.29±0.52 0.57±0.04 11.23±0.03 0.90±0.03 (+0.591,+0.566,−0.575) 94.8
2321+2149 6.83±0.11 −1.62±0.35 −0.56±0.62 0.52±0.23 10.28±0.19 2.36±0.19 (+0.692,+0.374,−0.617) 67.4
2321+2506 6.07±0.18 −2.15±0.26 −1.30±0.00 0.64±0.01 10.62±0.03 2.10±0.03 (−0.707,+0.707,+0.000) 42.1 χ2 > 4
6.62±0.02 −0.33±0.21 +0.40±0.00 0.09±0.04 9.76±0.17 2.96±0.17 (+0.707,+0.707,+0.004) 54.7 21
2322+2218 6.80±0.05 −0.29±0.26 −0.07±0.16 0.06±0.03 9.02±0.20 2.99±0.20 (+0.615,+0.460,−0.640) 76.9
6.89±0.05 −0.10±0.31 −0.41±0.13 0.04±0.02 8.83±0.23 3.18±0.23 (+0.200,−0.727,+0.657) 58.4 1
2324+2448 7.05±0.23 −2.15±0.61 −0.38±0.72 0.60±0.20 10.86±0.15 1.23±0.15 (+0.713,+0.686,−0.145) 56.4
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Table 2. continued
UCM name log(t) log(b) log(Z) M/LK log(M∗/M⊙) log(SFR/M∗) PCA Var
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
7.09±0.27 −1.56±0.71 +0.03±0.35 0.35±0.08 10.63±0.10 1.46±0.10 (+0.709,+0.611,−0.352) 46.9 3
2325+2208 6.24±0.16 −2.08±0.19 −0.92±0.62 0.63±0.01 11.14±0.03 1.84±0.03 (+0.489,+0.599,+0.634) 68.3 χ2 > 4
6.72±0.09 −0.93±0.43 +0.09±0.54 0.27±0.18 10.77±0.29 2.21±0.29 (+0.718,+0.121,−0.685) 61.6 29
2326+2435 6.66±0.09 −1.83±0.20 −0.34±0.64 0.60±0.08 9.43±0.07 2.98±0.07 (+0.691,+0.490,−0.531) 67.5
7.61±0.33 −0.58±0.46 −0.13±0.31 0.09±0.06 8.60±0.29 3.81±0.29 (+0.665,+0.704,+0.250) 65.0 11
2327+2515N 6.85±0.09 −1.36±0.20 −0.74±0.43 0.54±0.14 9.77±0.12 2.62±0.12 (+0.653,+0.471,−0.593) 75.5
2327+2515S 6.91±0.03 −0.75±0.09 −1.30±0.05 0.65±0.06 9.98±0.07 2.91±0.07 (+0.675,+0.329,−0.660) 48.7
7.17±0.42 −0.61±0.37 +0.09±0.38 0.23±0.09 9.53±0.17 3.36±0.17 (+0.609,+0.574,−0.547) 87.1 25
2329+2427 7.04±0.03 −0.57±0.15 −1.30±0.04 0.61±0.03 10.64±0.03 1.32±0.03 (+0.684,+0.498,−0.533) 65.3 χ2 > 4
6.79±0.03 −0.34±0.44 +0.05±0.17 0.05±0.04 9.57±0.37 2.40±0.37 (+0.539,+0.554,−0.634) 69.7 29
2329+2512 6.78±0.02 −0.59±0.42 +0.00±0.12 0.09±0.07 8.23±0.37 3.38±0.37 (+0.696,+0.564,−0.445) 59.0
2331+2214 6.71±0.07 −0.94±0.53 −0.01±0.26 0.23±0.19 9.78±0.37 2.64±0.37 (+0.611,+0.587,−0.532) 86.5
2333+2248 6.65±0.16 −1.82±0.29 −0.54±0.78 0.58±0.10 10.16±0.50 2.74±0.50 (+0.621,+0.553,−0.555) 84.6
7.32±0.41 −1.71±0.32 −0.06±0.47 0.47±0.10 10.07±0.50 2.84±0.50 (+0.635,+0.577,−0.514) 79.9 23
2348+2407 6.97±0.04 −1.52±0.20 −1.21±0.28 0.81±0.32 10.29±0.18 2.17±0.18 (−0.619,+0.285,+0.732) 59.1
6.91±0.20 −1.56±0.34 −0.02±0.28 0.23±0.08 9.75±0.15 2.70±0.15 (+0.700,+0.671,−0.246) 66.6 21
2351+2321 6.15±0.31 −2.32±1.03 −1.09±0.48 0.37±0.53 9.50±0.63 2.86±0.63 (+0.572,+0.579,+0.581) 97.7
Table 2. Young population properties, stellar masses and fitting parameters for the whole UCM sample. The results refer to the SB99
models, instantaneous SFR, Salpeter IMF and CF00 extinction recipe. Results with low confidence (χ2 > 4, cf. Paper I) are indicated in
the last column. When the best−fitting model is different from the one mentioned above, a second line is added for each galaxy with the
results obtained using the best set of input parameters (i.e., the model fit showing the lowest χ2, provided that it is below 4). Columns
stand for: (1) UCM name. (2) Logarithm of the age of the recent burst in years and error. (3) Logarithm of the burst strength and error.
(4) Logarithm of the model−derived metallicity of the young population and error. (5) Mass−to−light ratio in the K band and error.
(6) Logarithm of the total stellar mass in solar masses and error. (7) Specific star formation rate (SFR per total unit stellar mass) in
10−11 yr−1. (8) First PCA vector with components (ulog(t), ulog(b), ulog(Z)). (9) Percentage of the total variance coming from the previous
PCA vector. (10) Code for the set of input parameters used. When no code is given, the results refer to the default model as explained
above. The others are: 1.BC99−−INST−−SALP−−CF00, 3.BC99−−INST−−SCA−−CF00, 5.BC99−−INST−−MSCA−−CF00,
7.BC99−−CONS−−SALP−−CF00, 9.BC99−−CONS−−SCA−−CF00, 11.BC99−−CONS−−MSCA−−CF00,
13.SB99−−INST−−SALP−−CF00, 15.SB99−−CONS−−SALP−−CF00, 17.BC99−−INST−−SALP−−CALZ00,
19.BC99−−INST−−SCA−−CALZ00, 21.BC99−−INST−−MSCA−−CALZ00, 23.BC99−−CONS−−SALP−−CALZ00,
25.BC99−−CONS−−SCA−−CALZ00, 27.BC99−−CONS−−MSCA−−CALZ00, 29.SB99−−INST−−SALP−−CALZ00,
31.SB99−−CONS−−SALP−−CALZ00
thus a very different sample from the UCM one. Moreover,
Kauffmann et al. (2002) also found that the mass-to-light
ratio correlation with optical colours breaks down for faint
galaxies (L < L∗). Only 7% of the UCM galaxies (exclud-
ing AGNs) show K-band luminosities brighter than the L∗
value given by Loveday (2000). We suspect that variable ex-
tinction, changing the colours by different amounts, plays an
important role in hiding any possible underlying correlation.
Stellar masses for all the UCM galaxies are given in
Table 2. These masses have been calculated using the mass-
to-light ratio of each object and the K band luminosity cor-
rected for internal and Galactic extinction (using the Balmer
decrements given in the data table of Paper I). The median
for the whole sample gives a typical mass for a star-forming
galaxy in the Local Universe of ∼ 1.3 · 1010M⊙, about 2
times smaller than the value found by GdP00. This dis-
crepancy is due to differences in the modelling techniques
and inputs, and should be considered as indicative of the
uncertainties involved in deriving stellar masses. Assuming
M∗K = −24.4mag (Loveday 2000) and M/LK ∼ 0.9, the
mass of a normal L∗ galaxy would be ∼ 1011M⊙. Recently,
Cole et al. (2001) calculate that the stellar mass for a typical
L∗ galaxy is M∗ = 7 · 1010M⊙ (in agreement with Kauff-
Figure 11. B− r colour dependence of the mass-to-light ratio in
the K band. Information about extinction is also depicted. The
histogram on the right shows the distribution of the mass-to-light
ratios.
mann et al. 2002). This evidence, together with Fig. 12, sug-
gests that star-formation in the local universe is dominated
by galaxies considerably less massive than L∗.
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Figure 12. Distribution of the total stellar masses (in solar units)
of the UCM Survey galaxies. The top histogram corresponds to
the HII-like galaxies, while the bottom one corresponds to the
whole sample with the disk-like objects shown as the grey his-
togram. Median values are indicated. A histogram of the mass
uncertainties for the whole sample is shown as an inset.
Fig. 12 shows the distribution of total stellar masses for
our sample. The top panel refers to HII-like galaxies and
the grey histogram in the lower panel to disk-like objects.
The lower panel also presents the distribution of masses for
the entire sample as well as the histogram of the mass un-
certainties. As GdP00 pointed out, there is a segregation in
mass between HII-like and disk-like galaxies, with the former
being less massive than the latter. This is a manifestation
of the higher luminosity of the disk-like galaxies, since the
mass-to-light ratios are very similar for both kind of objects.
There is, however, some overlap between both sets of galax-
ies.
Median values of the total stellar masses (cf. Table 3)
are ∼ 1.9 · 1010M⊙ and ∼ 0.4 · 10
10M⊙ for disk-like and
HII-like galaxies respectively. Table 3 shows that the median
stellar masses determined with different model choices are
quite comparable, with differences usually smaller than a
factor of ∼ 2.
The median (mean) error in the determination of the
stellar mass is 0.16dex (0.22dex), thus more than half of
the galaxies have their stellar masses determined within a
factor of 2 or better. These uncertainties are typical in this
kind of studies based on broad-band photometry (e.g., Bell
& de Jong 2001; Papovich et al. 2001; Kauffmann et al.
2002). Mass errors are higher for galaxies with large burst
strengths, since their global mass-to-light ratios are more
affected by the young stellar population. Note that the K-
band mass-to-light ratio of the young stellar population is
strongly age-dependent, changing by a factor ∼ 15 for ages
from 1 to 10Myr.
Fig. 13 splits the disk-like and HII-like spectroscopic
types in sub-classes (cf. Paper I). This figure shows a clear
trend from SBN objects to BCDs. The latter turn out to
be the less massive objects, with an average mass of only
∼ 8 ·108M⊙. Notice also that the DANS have quite a broad
mass range.
There is also a trend in mass according to Hubble type.
On average, the most massive objects are those presenting
clear signs of interaction (4 · 1010M⊙), followed by the S0s
Figure 13. Distributions of the total stellar masses (left) and
specific SFR (right, in units of 10−11 yr−1) of the UCM objects
for each one of the spectroscopic types. Median values are shown.
and the spirals, from early to late. Average stellar masses
range from 2 · 1010M⊙ for lenticulars to 1 · 10
10M⊙ for Sc+
and 4 · 109M⊙ for irregulars.
In Fig. 14 we compare the relative gas content of the
UCM Survey galaxies (the mass of neutral hydrogen nor-
malized with the total stellar mass) vs. M∗. Clearly, higher
mass galaxies have lower gas fractions. This suggests that
these objects may have exhausted most of their gas and
turned it into stars. Less massive objects have a larger gas
reservoir, in relative terms, and thus have more raw mate-
rial available for current/future star formation. Obviously,
the molecular phase has not been considered here, but our
arguments should remain valid provided that the H2/HI ra-
tio does not vary wildly. Given that low-mass galaxies also
present high values of the specific SFR (SFR per unit mass,
see Section 6), this appears to be a direct consequence of
the well-known Schmidt Law (Schmidt 1959).
Using the dynamical masses calculated by Pisano et al.
(2001) for 11 UCM galaxies we can calculate the ratio of
stellar to dynamical masses for this small sample. We find
an average value of M∗ = (0.19 ± 0.14)Mdyn, with values
ranging from 0.02 to 0.60. These figures are well within the
range of mass ratios found by other authors (e.g., Boselli
et al. 1997; Brinchmann & Ellis 2000), albeit for a very small
number of galaxies.
Finally, figure 15 shows the correlation between the to-
tal stellar mass and the oxygen abundance of the UCM
galaxies. The abundances have been calculated with the
[NII]λ6584/Hα and [OIII]λ5007 ratios using the relations
given by Melbourne & Salzer (2002) and presented elsewhere
(Zamorano et al. 2002). See also Arago´n-Salamanca et al.
(2002). A clear stellar mass–metallicity relation is found.
More massive galaxies have higher metal abundances, as ex-
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Figure 14. Relationship between the HI mass and the total stel-
lar mass for the UCM galaxies. The best linear fit is also plot-
ted. The equation of this line is log(MHI/M∗) = (6.1 ± 1.1) −
(0.67 ± 0.11) · log(M∗). The fit for the results obtained using
the CALZ00 extinction recipe is very similar, log(MHI/M∗) =
(6.17 ± 0.96) + (−0.67 ± 0.09) · log(M∗)
Figure 15. Oxygen abundance vs. total stellar mass. The data
is fitted with the line 12+ log(O/H) = (6.409± 0.245)+ (0.223±
0.025) · log(M∗). The standard deviation of the fit is σ = 0.213.
When using the CALZ00 extinction recipe, a very similar fit is
found 12+log(O/H) = (6.024±0.281)+(0.257±0.028) · log(M∗).
pected. Larger stellar masses imply higher chemical enrich-
ment of the interstellar medium.
6 SPECIFIC SFR AND STAR-FORMATION
EFFICIENCY
In Paper I we found that most of the UCM galaxies were
best fitted using an instantaneous recent star formation
Table 3. Median values and quartiles for total mass and specific
star formation rate of the UCM Survey galaxies.
log(M∗/M⊙) log(SFR/M∗)
BC99 INST CONS INST CONS
SALP CF00 9.93 +0.57
−0.45 10.35
+0.35
−0.58 2.47
+0.32
−0.43 2.31
+0.36
−0.44
CALZ00 10.00 +0.46
−0.38 10.23
+0.45
−0.45 2.46
+0.31
−0.40 2.28
+0.40
−0.28
SCA CF00 9.79 +0.48
−0.38 10.11
+0.37
−0.50 2.62
+0.33
−0.35 2.48
+0.44
−0.40
CALZ00 9.89 +0.41
−0.40 10.01
+0.41
−0.44 2.55
+0.32
−0.28 2.50
+0.39
−0.30
MSCA CF00 9.63 +0.49
−0.43 9.71
+0.51
−0.56 2.81
+0.33
−0.37 2.77
+0.44
−0.40
CALZ00 9.72 +0.42
−0.40 9.77
+0.51
−0.51 2.72
+0.32
−0.29 2.69
+0.45
−0.30
SB99 INST CONS INST CONS
SALP CF00 10.02 +0.42
−0.51 10.41
+0.32
−0.60 2.48
+0.25
−0.39 2.21
+0.43
−0.37
CALZ00 10.11 +0.40
−0.59 10.29
+0.40
−0.52 2.40
+0.28
−0.32 2.30
+0.43
−0.32
Best Fit objects log(M∗/M⊙) log(SFR/M∗)
total 154 9.86 +0.48
−0.54 2.60
+0.27
−0.36
disk−like 95 10.16 +0.33
−0.44 2.44
+0.24
−0.26
HII−like 59 9.43 +0.38
−0.43 2.78
+0.52
−0.16
SBN 73 10.27 +0.31
−0.24 2.42
+0.26
−0.26
DANS 22 9.37 +0.18
−0.09 2.57
+0.11
−0.18
HIIH 40 9.58 +0.35
−0.27 2.71
+0.35
−0.14
DHIIH 12 8.89 +0.36
−0.29 2.85
+0.57
−0.18
BCD 7 8.45 +0.18
−0.15 3.59
+0.23
−0.41
Table 3. Median values and quartiles are shown for the total
stellar mass (in solar units) and specific SFR (in 10−11 yr−1). All
the possible model input choices are considered. The last rows give
the median values and quartiles of the best fits for each galaxy.
event rather than a constant SFR overimposed on a normal
relaxed spiral galaxy. In this scenario, the “current SFR”
is meaningless since the burst might have occurred a few
Myr ago and now the SFR associated with the burst is zero.
In Alonso-Herrero et al. (1996), Guzma´n et al. (1997) and
GdP00, an effective SFR was introduced. This effective SFR
is equivalent to the rate we would derive if a galaxy was
forming stars at a constant rate during the time it shows
detectable Hα emission (i.e., EW (Hα) > 20 A˚ for the UCM
Survey), producing a young population of the same mass as
the one derived by our models.
In this sense, we can define the ratio between ratio be-
tween the Hα luminosity and the effective current SFR. Our
intention is not to provide a universal conversion between
Hα luminosity and current SFR but to be able to compare
the results from our sample to those available in the liter-
ature. Following the same procedure explained in Alonso-
Herrero et al. (1996) we have adopted
SFR =
LHα
0.7 · 1040erg s−1
M⊙ yr
−1 (2)
This ratio has been obtained using the SB99 models for
instantaneous SFR, Salpeter IMF and the CF00 extinction
recipe.
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Figure 16. Specific SFR (in 10−11 yr−1) vs. total stellar mass. The panel on the left corresponds to different comparison galaxy samples
(see text for details). The panel on the right corresponds to the UCM galaxies. Symbols refer to the different spectroscopic types. Also,
filled symbols correspond to disk-like galaxies and open ones to HII-like ones (see Gallego et al. 1996, and Section 2.3 of Paper I).
Using this expression, we have calculated the current
SFR for the UCM galaxies from their L(Hα) (Gallego et al.
1996) and also the specific SFR (SFR/M∗), defined as the
current star formation rate per unit stellar mass (see in Ta-
ble 2).
Fig. 13 shows the distribution of specific star forma-
tion rates for the UCM sample divided by spectroscopic
type. This plot confirms the result found by GdP00: HII-
like galaxies show larger specific SFRs than disk-like objects.
The difference between the median values for the most ex-
treme cases, SBN and BCD, is well over an order of magni-
tude.
Finally, Fig. 16 shows the relationship between the spe-
cific SFR and the total stellar mass for the UCM Survey
galaxies. We use different symbols for different spectroscopic
types. Several comparison galaxy samples are also shown. (1)
The sample of ‘normal’ disk galaxies with Hα and B-band
luminosities given by Kennicutt (1983) and stellar mass-to-
light ratios estimated by Faber & Gallagher (1979). (2) The
starburst galaxies studied by Calzetti (1997). (3) The sam-
ple of HII-galaxies of Telles (1995), whose virial masses were
converted to stellar masses using a 0.6dex offset (GdP00).
(4) The sample of galaxies with 2 < z < 3.5 analysed by Pa-
povich et al. (2001)2. (5) The z ∼ 3 Lyman-break galaxies
studied by Shapley et al. (2001).
Figure 16 shows a clear segregation between spectro-
scopic types. Disk-like objects tend to be massive galaxies
with lower values of the specific SFR. In general, they are
experiencing a burst which is not very intense relatively to
2 Papovich and collaborators use solar and 0.2 times solar-
metallicity exponential star formation models to derive stellar
masses and current SFRs
their total masses. Conversely, in HII-like galaxies the cur-
rent/recent episode of star formation is, in relative terms,
much more important. However, there is considerable over-
lap in specific SFRs and masses. The SBN objects represent
the extreme case of low specific SFR and high stellar mass,
while the BCDs and some DHIIH objects appear at the other
extreme, experiencing a burst of star formation which is very
strong for their low masses. The HIIH and DHIIH galaxies
occupy the middle range (see also Fig.13).
We notice also that in this diagram the DANS galaxies
show quite a large spread in properties. A number of them
are placed in the region dominated by SBNs while others
present masses and specific SFRs similar to HII-like galax-
ies. In addition, there is a relatively large group of these ob-
jects with stellar masses similar to HII galaxies but weaker
SFR/M∗. When fitting the observational data for the DANS
galaxies with our models we noticed that all the massive
DANS systems present an extinction best described by the
CF00 recipe while the rest are best fitted with the CALZ00
law (using, in both cases, a Salpeter IMF and the SB99
code). This could indicate that the DANS objects constitute
a heterogeneous group with a mixture of stellar population
and star formation properties.
Comparing both panels in figure 16 it is clear that the
UCM galaxies span a broad range in properties between
the galaxies dominated by strong (in relative terms) cur-
rent/recent star formation (e.g., extreme dwarf HII galaxies)
and ‘normal’ spirals. We notice that the starburst galaxies
studied by Calzetti (1997) appear outside the general trend
delineated by the rest of the galaxies. Although their stel-
lar masses are similar to those of the UCM galaxies, their
specific SFRs are much higher, indicating that they are ex-
periencing extremely strong bursts of star formation. Since
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these galaxies were selected by their strong starbursts, this
result is not surprising, but it is important to remember that
these are extreme objects and thus not representative of the
general star-forming galaxy population. Finally, it is inter-
esting that, in this diagram, the z ∼ 3 Lyman-break galaxies
studied by Shapley et al. (2001) seem to have very similar
properties to the UCM galaxies. Indeed, their stellar masses
and specific SFRs cover similar ranges. It is clear that by
z ∼ 3 these systems have already built relatively large stel-
lar systems, and that their star formation is similar to what
is found in present-day ‘normal’ galaxies. These objects are
clearly not experiencing the kind of violent episode of star
formation present in the most extreme local starbursts: they
are, in this sense, ‘typical’ galaxies.
7 SUMMARY AND CONCLUSIONS
In this paper we have analysed the youngest stellar popula-
tion of the sample of local star-forming galaxies in the UCM
Survey. The youngest stars are responsible for the heating
of the gas that is producing the emission-line spectrum, and
in particular, the Hα line used to detect these objects. We
have utilized the entire dataset available for the UCM sam-
ple, which includes optical and nIR photometry and optical
spectroscopy, and population synthesis modelling to char-
acterise these galaxies in terms of their stellar populations
and star-formation histories. Our technique takes into ac-
count the observational uncertainties and considers individ-
ual star formation histories for each galaxy. The procedure
and the observations used here were presented in the first
paper of this series (Pe´rez-Gonza´lez et al. 2002b).
In this paper, the second of the series, we have presented
derived burst strengths, ages and metallicities of the most
recent star-forming event for each one of the UCM galaxies.
Our method also allowed us to derive several global prop-
erties of the galaxies, such as the total stellar mass and the
star formation rate. Our main results are:
1.- An ‘average’ UCM galaxy experienced, about 5Myr
ago, an instantaneous burst of star formation involving∼ 5%
of the total stellar mass. Ages range from 1 to 10 Myr and
burst strengths from ∼ 0.1% to ∼ 100%. Our method does
not yield robust metallicity values.
2.- As argued in Pe´rez-Gonza´lez et al. (2002b), the extinc-
tion plays a key role. The derived intensity of the star forma-
tion event is highly dependent on this parameter, with the
most violent starbursts being strongly attenuated by extinc-
tion. The detection of star-forming objects is also hindered
by extinction, especially for very young bursts which may
still be embedded in a dense dusty cloud. Moreover, since
the nebular emission falls off rapidly after 10 Myr (and thus
the EW of Hα) for an instantaneous burst, galaxies with
newly-formed stars older than this age will not be detected
by our survey.
3.- Even for burst strengths as low as 1%, the young pop-
ulation emits an important fraction of the total luminosity
at optical wavelengths. Thus, a correlation is expected be-
tween optical colours such as B − r and the burst strength.
This correlation is very clear for galaxies with low extinction.
However, high-extinction galaxies do not show such corre-
lation, probably because different extinctions would change
the optical colours by different amounts, hiding any under-
lying trend. Nevertheless, a lower limit of the burst strength
can be derived from B − r.
4.- For a typical UCM galaxy with b = 1%, the newly-
formed stars contribute ∼10% to the total K-band lumi-
nosity. For a larger burst strength of 10%, the contribution
rises to 50% (Pe´rez-Gonza´lez et al. 2002b). Caution is thus
needed when applying a constant mass-to-light ratio to cal-
culate stellar masses, even in the K band. For galaxies with
strong star formation, the M/LK ratio can vary by a factor
of a few.
5.- With that in mind, in this paper we have taken into
account the derived contribution to the K light from young
and old stars when estimating reliable mass-to-light ratios
for each galaxy. Typical internal uncertainties are ∼ 0.2dex.
These mass-to-light ratios have been used to estimate stellar
masses for each UCM galaxy. We find no clear correlation be-
tween the derived mass-to-light ratios and the galaxy colours
or luminosities. This agrees with the findings of Kauffmann
et al. (2002) for galaxies fainter than L∗.
6.- An ‘average’ UCM galaxy has a total stellar mass of
∼ 1010M⊙, i.e., about a factor of 7–10 lower than an L
∗
K
galaxy (Cole et al. 2001). The range of stellar masses in our
sample is quite broad, from massive 1011M⊙ (i.e., ∼ L
∗)
galaxies to 108M⊙ dwarfs. However, our evidence indicates
that star-formation in the local universe is dominated by
galaxies considerably less massive than L∗.
7.- We have divided the star-forming galaxies in the UCM
sample into two broad spectroscopic classes, disk-like and
HII-like. Although this classification is spectroscopic in na-
ture, most of the disk-like galaxies show disk/spiral mor-
phologies, while the HII-like have, in general, a more com-
pact appearance. The disk-like galaxies are mainly massive
galaxies (mass greater than 1010M⊙) while the HII-like are
dominated by objects with a lower mass. The HII-like galax-
ies have, comparatively, higher gas fractions (relative to their
total stellar mass). This gas is being transformed into stars
with a higher efficiency than in disk-like galaxies, resulting
in a higher specific star formation rate (SFR per unit stellar
mass).
8.- The UCM galaxies span a broad range in properties
between those of galaxies completely dominated by cur-
rent/recent star formation (e.g., extreme dwarf HII galax-
ies) and those of ‘normal’ spirals. Interestingly, the z ∼ 3
Lyman-break galaxies seem to have very similar properties
to the UCM galaxies, indicating that by z ∼ 3 these systems
have already built relatively large stellar systems, and that
their star formation is similar to what is found in present-
day ‘normal’ galaxies.
In this paper we have only considered the integrated
properties of the UCM galaxies. Future work will improve
our understanding of these galaxies by carrying out a simi-
lar study of their spatially-resolved stellar populations and
star-formation properties. A key role will be played by Hα
CCD images recently obtained for the UCM galaxies (Pe´rez-
Gonza´lez et al. 2002c).
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APPENDIX: COMMENTS ON INDIVIDUAL
OBJECTS
We comment here on some interesting objects found when
inspecting Fig. 16:
– Two galaxies classified as DHIIH (UCM1302+2853 and
UCM0047−0213), appear in the zone dominated by SBN or
extreme HIIH galaxies [2 open circles with log(M∗/M⊙) ≃
10.3]. These objects have low Hα emission but intermediate
K-band luminosities and masses. The ages of their young
populations are rather high (over 8Myr) and thus we may
be observing a dying burst.
– UCM2319+2234 was classified as SBN but our models
indicate that it is a low-mass almost pure starburst. Note
that we need to use the CALZ00 extinction recipe to achieve
a reasonable fit for this object. The high value of b makes
it extremely blue (B − r = 0.25 ± 0.06), and gives it a very
large ultraviolet excess (Takase & Miyauchi-Isobe 1990).
– UCM2320+2428 (filled star at the bottom-right corner
of Fig. 16) is an edge-on massive galaxy with a very low spe-
cific star formation and was classified as DANS. Its luminos-
ity is large in all the observed bands (MK = −25.48± 0.05)
but the probable nuclear burst is very extincted [E(B−V ) =
1.30]. This high reddening is partially responsible for its
spectroscopic classification.
– The most massive objects are grand-design spirals
(e.g., UCM2238+2308, UCM2316+2457, UCM2324+2448
and UCM2325+2208) or distorted galaxies with clear signs
of interactions (e.g., UCM0000+2140, UCM1537+2506N
and UCM1653+2644).
– Distorted objects also appear among galaxies with high
SFR/M∗ (e.g., UCM0056+0044 and UCM2250+2427).
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